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HE engineering profession has long been active in 

the critical study and appraisal of its agencies for 

formal engineering training—the engineering 
shools. In fact, in the United States, our schools have 
been under practically continuous examination, criticism, 
and even pressure for almost a quarter century—from 
Dr. Mann to the present accrediting program. 
























Postgraduate Training.~Apparently, in this rush to 
investigate, to improve, and to reform education, we 
have lost sight of the fact that the formal training offered 
by our schools is but part of the educational process. 
Engineers have long insisted that the schools can teach 
aly theory and fundamentals, and that the young gradu- 
ate, must, through a period of apprenticeship in actual 
engineering work, learn to temper theory with practice, 
and through contact with and experience in actual work, 
develop a true professional ability. The postgraduate 
training of the young engineer through apprenticeship 
is thus not only traditional in our profession but is still 
regarded as a vital element in engineering education. 
Witness, for example, the fact that four years of special 
experience following graduation are essential before a 
andidate can even apply for a license to practice engi- 
neering. The young engineer is sometimes said to have 
finished his education’’ when he graduates, but this is 
learly an erroneous idea. 

Furthermore, no mere routine technical employment 
wil satisfy this requirement for postgraduate training. 
the conditions of employment of the young engineering 
graduate, the opportunities offered for him to develop 
professional qualities—in short, the effectiveness and 
ability of the employer-engineer as an administrator of 
‘ngineering education and a postgraduate teacher, are 
thus of equal importance with the work of our schools in 
judging the effectiveness of engineering education. 
Whether he likes it or not, the practicing engineer with 
young men working under him must be considered just 
’smuch a professor of engineering as the teacher in an 
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There thus seems to be no reason why investigations of 
“gineering education should not include a thorough 
and critical st idy of the work of the practicing engineer 
* “i engineering educator and the facilities offered by 
Me engineer-employer for postgraduate training. ‘Turn 
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about is fair play,”’ and it should be permissible for an 
engineering educator to review the educational activities 
of the professional engineer and, perhaps, to suggest that 
some rather basic changes and improvements are in 
order. 

Need for Cooperation.~And so, since the engineering 
teacher and the practicing engineer are both engineering 
educators, it is clear that they should work hand in hand 
in selecting the best material for training and in support- 
ing each other regarding standards. For example, one 
of the first educational responsibilities of the practicing 
engineer is to see that, in employing a young man, or in 
other words selecting a candidate for postgraduate train- 
ing in his office, he gives due weight to the character and 
scope of the applicant’s earlier training. 

In too many cases, little or no attention is given to 
the degree an applicant for apprenticeship training may 
hold or to the reputation of the school from which he has 
graduated. In fact, it seems to be generally assumed 
that the mere statement that the applicant has graduated 
from some engineering course is all that is necessary in 
the way of educational qualification. In effect this as- 
sumes that all schools, good or bad, turn out a uniform 
product; it gives no weight whatever to graduate school 
work. Surely this is not a practice which can in any way 
contribute to raising the standards of engineering educa- 
tion, nor is it calculated to encourage the young man who 
seeks engineering apprenticeship to sacrifice the necessary 
time and effort required in securing the best preliminary 
training. 

Distinction to Be Recognized.~ Needless to say, person- 
ality and character—the man rather than his training 
are and must remain important factors, perhaps the most 
important factors in the selection of personnel for any 
organization. But such lack of consideration for educa- 
tional qualifications by the employer-engineer, this failure 
to examine educational credentials, encourages the 
schools to aim for the mass production of a mediocre 
product and discourages the advancement and progress 
of technical education of the better type. 

While many “‘old line’’ engineers more or less distrust 
academic distinctions and look upon educational differ- 
ences as of distinctly secondary importance, the con- 
tinued progress of engineering education must, to a very 
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large extent, depend upon a more complete recognition _sponsibilities to some professional group and forvet about Dos 
by the practicing engineer of such variations and dis- the problem. These responsibilities involve , personal 
tinctions—of the possibilities and values of formal engi- obligation to the profession and to the men who must ( 
neering education. If the professional engineer accepts carry on tomorrow. Every master engineer should leave 
his joint responsibilities with the engineering school, at least one pupil or protégé who will carry forward 4, ? 
more than delegated authority or lip service is involved. higher ideals and standards of the profession. : 
He must, personally and individually, do his part in sup- The senior engineer should also see that promisip, Dor 
porting the educational efforts of our progressive schools young men are transferred from one department in a > 
by giving due attention and weight to the educational organization to another so that their experience may te 
background of applicants for employment in his office. varied and their abilities and capacity for responsibility 

—_—_ 


Some government and industrial organizations are doing 
this—in a more or less effective manner—but many ex- 
perienced engineers who direct engineering organiza- 
tions or are engaged in private practice cannot be fully 
“accredited” in this phase of their activities. 

Organization and Apprenticeship.~All 
education had its origin in apprenticeship. The novice 
learned by assisting a master—by doing. The master, 
in turn, recognized his responsibility in training the new 
generation which was to carry on the professional tradi- 
tion and development. Later, when it was discovered 
that a very considerable part of this training could be 
reduced to principles and standards—to an orderly and 
logical formal presentation—schools developed. The 
school could teach these basic principles more effectively 
and in less time. It took over, in part, some of the bur- 
den of professional education; but apprenticeship, as 
we have noted, is still recognized as an essential factor 
in the educational process. 

In earlier days the contact between master and ap- 
prentice was often very close and personal—approaching 
a father-son relationship. Today it is seldom indeed 
that one finds this contact still surviving. Modern 
organization, particularly functional organization and 
specialization, limits the contacts and experiences of the 
young engineer. Too many young engineers these days 

re placed positions where the work is of a merely 
routine nature—a kind of glorified bookkeeping—that 
offers little or no opportunity for professional growth and 
development, as Professor Scott so well observed in these 
columns in the April issue. 

We hear much of the need and demand for the broadly 
trained engineer, the young man of administrative and 
executive ability—capable, aggressive, and a “‘self- 
starter.”” These qualities maybe apparent in a candidate’s 
undergraduate work but can only be fostered and en- 
riched through proper appretitice training. Probably 
the narrowness of some modern practice, as well as the 
narrowness of some of our engineering school curriculums 
is to blame for the apparent failure of American edu- 
cation to produce more capable, more broadly trained 
young men. 

A Revival of Apprenticeship.~Clearly we need a re- 
vival of apprentice training—a determined effort on the 
part of mature engineers to conserve and develop the 
values of the old relationship of master and pupil. Our 
professional societies, it is true, are doing far more than 
in the past to guide the young engineer. Student chap- 
ters of our national societies, local section activities, the 
work of the E.C.P.D. for juniors, are all attempts to 
make not only better society members but better engi- 
neers. Yet the employer-engineer or the senior engineer 
in charge of young engineers cannot delegate his re- 
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broadened and developed. This plan is followed in man, 
of the so-called apprentice courses that have been orga 
ized by engineering industries, but in other cases these 
courses too often offer merely special training {o; 2 
routine technique. 

Some engineering offices have also found it worth while 
to encourage staff meetings or colloquiums, for present. 
ing papers, and for discussing reports and problems ou, 
nected with the office. Junior engineers are thus ep. 
couraged to study the problems of the staff, are brought 
in contact with their seniors, and thus benefit from th 
mature advice and viewpoint of the experienced eng; 
neer. 


School and Office.~Finally, it seems clear that the yr. 
ban engineering school, through graduate offerings, js 
playing and will continue to play an increasingly im 
portant part in the postgraduate training of young engi- 
neers. Time was when the major advances in engineering 
theory came through practice. Today our engineering 
schools are producing more and more of the refinements 
and improvements in technique and design. Our civil 
engineering profession is not industrialized and organized 
to undertake modern research. The profession is turning 
to the schools for such work and the young engineer, a! 
ready engaged in his apprentice training and anxious to 
secure special courses and information, turns 
centrally located, urban engineering school for this phas 
of his postgraduate training. 

It also seems probable that it will be necessary in the 
future to attempt to restore some of the lost values n 
pre-professional practice by developing cooperative 
graduate courses in those engineering schools so located 
as to make this possible. In other words, practicing 
engineers may find it desirable to offer, through the 
facilities of the urban engineering school, some. of the 
experience and advice which cannot be adequately 
veloped under modern conditions of apprenticeship 

The basic element in apprenticeship is, however, the 
personal contact of master and pupil, and these sug: 
gestions, while helpful, cannot replace the pers: ynal efforts 
of those important professors of civil engineering, 
practicing engineers. Many of our foremost enginects 
have long recognized these personal obligations and hav’ 
earnestly and conscientiously endeavored to meet th 
They apply to the consulting engineer and the employer 
engineer, and also to the chief engineer and chie! design 
in the public or private engineering office. If our pr 
fession is to continue to develop well-rounded, adequat 
trained, professional men, we must not allow 
of modern business and the adverse trends 
organization to sidetrack or obscure the atin ace 
cherishing and maintaining the basic educat mal, va-u 
of true apprentice training. 
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Value of “Light, Air, and Access” Easements 


ith Spectal Reference to Problems Arising in Connection with the Condemnation of 


Elevated Railroads in New York City 
By E. De V. Tompkins 


MemMBER AMERICAN Society or Civit ENGINEERS 
CoNSULTING AND ConstRUCTING ENGINEER, New York, N.Y. 


ECENTLY, the Sixth Avenue J 
Elevated Railroad in New 
York City was condemned at 
a cost to the city of $12,500,000. 
included in this total was the so- 
called “‘light, air, and access’’ ease- 
ment rights in perpetuity, on the 
abutting property. The value of 
one item, as of date of condem- 
nation, was found to be about 
$1,346,000. According to the 
method of valuation of such ease- 
ments that will be explained in this 
article, the appropriate value for 
this was but $605,745, which would 
represent a saving to the city of 
$3,740,000 in this one case. 
In any valuation, the first step is 
1 examination of the property to 
alued. It may be advisable, 
in the present discussion, therefore, 
lirst examine the nature of these property easements. 
lhe operation of an elevated railroad in a city street 
causes much noise, and the structure itself causes a loss 
ot ‘light, air, and access’’ to the abutting property. 
These, and any other nuisances resulting from such a 
railroad will foree a reduction in the rents receivable, 
and therefore in the annual income, from the abutting 
property. This constitutes a damage to the property, 
and as such use is not a normal street use, the company 
‘ compensate the property owner for the damage 
” caused, and the property is burdened with the ease- 
ment, which gives the company the right to commit these 
iuisances. [he theory is that the amount paid the owner 
wil reflect the decreased value of the property, as evi- 
‘enced by the price that will be paid by a subsequent 
wer lor the property so burdened. 


original cost.”’ 


lower figure. 


lower award.” 


_-i¢ company may secure such easement rights for 
mars or an exorbitant compensation may be de- 
auaeed, depending on the individual property owner. 
~idemnation is therefore the usual procedure for their 
act Sif nN 

tus procedure, appraisals are based on the value 


. € property at the time of acquisition, and experts 
athe stimate the net annual return of the prop- 

improved, first in the absence of the 
econd when subject to the easement. The 


erty adequ 


Case lhe nt ) 


7HAT is the value of ‘light, air, 
easements held in 
perpetuity by an elevated railroad when the relative merits of both ap- 
that road is condemned? Ina recent New 
York City case, the answer was, ‘‘the 
Evaluating these ease- 
ments by the method presented here, Mr. 
Tompkins arrives at a substantially 
His argument is not pre- 
sented as a criticism of the courts, but 
rather because he feels that their com- 
ments “indicate a regret that no theory 
of evaluation was available on which they 
could have depended for making a much 
He expresses the hope 
that ‘‘some legally competent person will 
so correct the defects in the argument’ 
that the method he suggests may be sub- 
mitied, in some future condemnation 
case, for action by the courts. 


and access”’ 


difference gives the annual loss due 
to the easement. The court weighs 


praisals and fixes the amount of 
annual loss. 

The total amount of fair com- 
pensation to be awarded the prop- 
erty owner is fixed by determining 
what sum of money, at an appro- 
priate interest rate, will yield each 
year for the life of the easement a 
sum equal to the annual loss of in- 
come from the property due to the 
taking of the easement right. 

The life of the easement is of great 
importance. Ifat the time of acquir- 
ing such easements, the company had 
the ability to foresee that the useful 
life of the railroad would be but 30 
years, or 60 years, and that there- 
after further operation would prove 
unprofitable because of obsolescence, these easements 
would then be acquired for but 30 or 60 years. For, as- 
suming the annual damage to a certain parcel of prop- 
erty to be $100, the total cost of the easement right for 
30 years (at 6 per cent) would be $1,376, and for 60 years 
$1,616. The former amount will yield $100 every year 
for 30 years, and the latter $100 every year for 60 years. 
If the useful life had been known to be but 30 years, the 
easement right would have been acquired for that period 
only, at a saving of $240. 

It is further to be noted that in a condemnation pro- 
ceeding, the value of the easement right is fixed by the 
court for a certain time period. Of course, either side 
may appeal to the higher courts, but when the award is 
finally made, the value of the easement for that life is 
fixed and unalterable. Neither side could force a change 
in later years, on the grounds that the compensation from 
the award was proving either excessive or inadequate. 
The value of the easement right, for its life, has already 
been adjudicated. 

It is obviously impossible to accurately determine the 
fair and reasonable compensation to be paid for the 
acquisition of such rights. Particularly is this true when 
the life of the easements extends over a long span of 
years. The Sixth Avenue Company (having its franchise 
in perpetuity) acquired these easements in perpetuity, 
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60 years ago, for $4,546,000. We are not here concerned 
with the accuracy or fairness of this amount of compen- 
sation—-that has already been adjudicated. Our problem 
is as follows: 

The company having exercised its right of damaging 
the abutting property for 60 years, and having paid 
$4,346,000 for so damaging it in perpetuity, what is the 
appropriate amount of compensation to be paid the com- 
pany now, for terminating the life of these easements by 
right of eminent domain? 

In the recent Sixth Avenue case, the company was 
paid back every cent of the original cost of these ease- 
ments. Some months ago, awards were made in connec- 
tion with the condemnation of the Sixth Avenue Ele- 
vated road from 53d to 59th streets, and also the 34th 
Street elevated spur. The awards were the original costs 
of these easements. The court indicated lack of convic- 
tion that the award was correct, but felt required to ap- 
ply the same method as set forth by decision of the Ap- 
pelate Division in the 42d Street elevated spur case. 

PRECEDENT ESTABLISHED IN CASE OF 42D STREET SPUR 

It was in this 42d Street case that the precedent was 
established of finding the value of property easements at 
the time of condemnation as equal to their original cost 
of acquisition 50 or 60 years before. And this method 
has been followed in all succeeding cases. 

In the 42d Street case, the Court of Appeals upheld 
the Appellate Division in allowing mere junk value for 
the structure and no value whatever for the franchise. 
But as to these property easements, the court's opinion 
states: ‘‘In other words, the property in such easements, 
strictly speaking, is of no value to the railroads when the 
railroad ceases to operate and is taken out of the street, 
but the city should reimburse the railroads for what it 
cost them to acquire such easements, when it terminates 
the right of use in perpetuity.” 

In a dissenting opinion, one of the judges argued that 
the only possible value of these easements to the com- 
pany lay in what has been called their “‘nuisance value,” 
that is, in the opportunity that the company might 
have had to sell them to the abutting property owners, 
and that such a value, if it could be established, should 
be taken as the basis of compensation. 

The company, of course, was contending for a much 
higher value. (In the recent Sixth Avenue case, it testi- 
fied that the easements which cost a little over $4,000,000 
sixty years ago would cost over $36,000,000 if acquired 
today.) The case was carried to the U. S. Supreme 
Court, the company contending that the award failed to 
grant the ‘‘just compensation’ required by the Four- 
teenth Amendment. The U. S. Supreme Court affirmed 
the award of the New York courts, but in its decision, 
Justice Cardozo stated (without having occasion to de- 
cide the issue) that the state courts might have been 
overgenerous in allowing anything whatever for ease- 
ment value. 

The 42d Street spur was only a few blocks long, and 
the original cost of the easements was but a half million 
dollars, although the company was contending a value 
of many times that amount. Under such conditions, 
in the absence of a more rational method for their valua- 
tion in the evidence of the case, the court might well be 
“generous’’ enough to decide that, although these ease- 
ments really have no value, it would consider their origi- 
nal cost of one half million dollars as their present value. 
But if this same method of valuation is to be applied in 
the condemnation of all the elevated lines in Manhattan 
and the other boroughs, this ‘“‘generosity’’ becomes stag- 
gering, as their original cost is around $70,000,000. 
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Also to be considered is the ‘‘nuisance value’’ of thes 
easements, or what the property owners migh; pay th 
company to be rid of them. There are probably thy : 
sands of parcels of property so affected. But even jf, _ 
or more of these abutting owners were willing t pay “ 
company, to get rid of the easements, 10 or 2() times 2 
much as the company had paid them for their a quisition 
such a scheme would be wholly impractical. Fog jf 1, 
company removes its structure from in front of one “ 
cel, the railroad can no longer operate and it myst tu af 
down from in front of all parcels, and all owners wil] a : 
fit. This being common knowledge, any attempt t ied 
concerted action—to have all owners pay for the fethove 
of the structure—would fail because the majority would 
do nothing themselves but would “‘let George do it.’ , 

There are many types of property the cost of which 
today might be 10 times that of 60 years ago, yet thp 
value of ownership of which might not warrant paying 
today one-tenth of the cost price of 60 years ago. S, 
with these easement rights; their acquisition today mics 
cost 10 times as much as their original cost of 60 li 
ago, but their possession might be of no value whatever 
Their far greater cost of acquisition today only proves 
that the abutting property owners now suffer a damage 
that was most inadequately compensated for by the 
original payment. : 

These rights are for a specific use of a specific structur 
and their purchaser, to exercise them when acquired, 
must also purchase the entire complex railroad property 
These rights are an absolutely necessary part of the en- 
tire railroad property, yet their cost is but a small frac- 
tion of the total cost. If such property has become ap 
obsolete means of transportation, and its present owner 
cannot profitably operate it, it is to be assumed that : 
other owner could, and therefore that these easement 
rights are valueless. 


exce 
695,75 
years 
road « 
jore eI 
ff this 
t weth 
it lor . 
the pr 
easemc 

Seco 


their co 
use of tl 
”) year 
titled te 
interest 
‘ 


original cost of a property may possibly show its actual 
worth at the time of its purchase, and evidence of this 
may be given much weight as to its present value, pr 

vided its purchase was recent. But should this method 
of determining present value apply to a property ac- 
quired 60 years ago, and where such property consists of 
the right to commit a damage to the real property of 
others, for a period of time, and has been so used con- 
stantly for 60 years? 
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rights? 


SUBMITTING A NEW THEORY OF VALUATION 


In view of the previously quoted decisions of our 
highest courts, it seems somewhat audacious for a mere 
engineer to submit a contrary theory of valuation. The 
writer by no means intends a criticism of the courts 
He feels that their.comments in the decisions indicate 4 
regret that no theory of valuation was present in ‘h 
evidence of the case, on which they could have depended 
for making a much lower award for these easements 
When one so eminent as Justice Cardozo states that any 
allowance of value for these easements might have bee! 
“overgenerous,"’ an attempt to provide a theor) 
substantiate this statement cannot be considered crt 
cism. 

Under four different assumptions, the present valu 
such easements when condemned long after their acquis 
tion will now be determined on the basis of the preset! 
worth of annuities, 6 per cent being assumed as a prop 
interest rate. | 

First Problem. After 20 years of existence, an elevated 
railroad property is condemned. The court finds its 
physical property has only a junk value, and its '™* 
chise, though still being operated, is worthless. ™ 
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and access’ 
isement rights 
red for a 50- 
ft d, for the sum 
"90 |. What its 
heir e now, when 
ndem! 1 


So Had _ they 
a uired for but 
veal their cost 
have been 

«x $19: or for 20 years’ 


these rights an 
ess payment of 
was made 20 
Ta The rail- 
ompany is there 
e entitled to a refund 
of this excess payment, 
vether with interest on 
+ for 20 vears, making 
the present value of the 
ments $56,654. 
Second Problem. As 
ume all conditions to 
the same as in the first problem, except that condem- 
occurs 50 years after acquisition. What is the 
f the easements now, when condemned? 
Solution. It is obvious that as condemnation occurs 
their expiration date, these easements cease to exist, 
| therefore have no value. 
Third Problem. Assume that the same easement 
ghts were acquired in perpetuity for $100,000, that con- 
mnation occurs 50 years after acquisition, and that 
ther conditions remain the same as before. What 
he value of the easements now, when condemned? 
‘olution. Had they been acquired for only 50 years, 
eir cost would have been $94,571; or for but 50 years’ 
use of these rights an excess payment of $5,429 was made 
ears ago. The railroad company is therefore en- 
tled to a refund of this excess payment, together with 
terest on it for 50 years, making their present value 
S71 716 
irth Problem. Assume all conditions as in the third 
roblem except that there is no condemnation, but that 
ompany itself, realizing that the railroad has out- 
l its usefulness and can no longer be operated at a 
voluntarily decides to cease operation and to 
idate its assets. What is the value of these easement 


Solution. It is under these conditions that, as Justice 
Lardozo stated, it might be “‘overgenerous’’ to allow 
thing whatever for easement value. 

tis to be noted that in the first three problems, the 
nginal cost’’ is the basis for determination of the 
resent value. This is because the value of these ease- 
its lor their stated life had already been adjudicated. 

r, i by right of eminent domain, their stated life 
lorten i, then their original cost must be the basis 
i ulation of their appropriate present value due to 
‘Shortened life. Of course, if the conditions were not 

> assumed (and as found by the courts), but the railroad 
were earning abnormally large profits, the total value of 
“ralroad property could be determined by a capitaliza- 
“nol these profits. Then, keeping all other items of the 
“ Property at their actual cost, all the excess value 

ud be allocated to these easements, thus making their 
~ Parent value to a new owner of the railroad property 
‘ greater than their original cost to the present owner. 


SOnSide w the assumed conditions of the second 





LIGHT AND AIR RETURN TO SIXTH AVENUE, NEW YORK, WITH THE 
PASSING OF THE ““EL”’ 


Looking North from Waverly Place— Demolition in Progress 
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and third problems. 
One company has sufh 
cient wisdom to know 
that the useful life of 
its railroad will be but 
50 years, and therefore 
acquires its easement 
rights for only $94,571. 
The other company, 
not having such wisdom, 
spends $100,000 to ac 
quire the same rights in 
perpetuity. About 50 
years later, when both 
are condemned, it is 
found for each that the 
railroad structures have 
only a junk value, and 
their franchises are 
worthless. If the ease 
ment rights for the first 
company are correctly 
found to be worth 
nothing, then this is but 
“the end of a perfect 
day’ for this company. But if these rights for the sec 
ond company, instead of being valued at $21,716 in ac- 
cordance with the preceding solution, are found to have 
a value equal to their original cost and the company 
is paid back in full ($100,000), then surely ‘‘where ignor 
ance is bliss, ‘tis folly to be wise.”’ 


APPLICATION OF METHOD TO SIXTH AVENUE “‘EL’’ CASE 


Applying the writer’s method to the recent Sixth 
Avenue Elevated case, the solution is as follows. The 
original easement cost in perpetuity was $4,346,000. 
The condemnation limits the useful life to but 60 years. 
Had the easements been acquired for only 60 years, their 
original cost would have been $4,214,316; hence sixty 
years ago the company made an excess payment of 
$131,684. It is therefore entitled to a refund of this ex 
cess, with interest thereon for 60 years. Thus the ap- 
propriate present value of these easements is $605,745. 

As the award was $4,346,000, the saving to the city 
by this method would have been $3,740,000. 

The writer is aware that many apparently satisfactory 
appraisals of ‘‘light, air, and access’’ easements are made 
by those entirely unfamiliar with the present worth of 
annuities; that some appraisers make additional allow- 
ances, for such things as the effect on marketability due 
to the easement; also, that the principal of an annuity in 
perpetuity is not decreased by the annual payments it 
yields. But a discussion of these now is not considered 
essential. 

It may be unnecessary to state that the writer is 
ignorant of the possible legal obstacles to the adoption of 
this suggested method of valuation of easements, when 
the property is condemned years after their acquisition. 
While the awards in the cases already decided may not now 
be changed on the grounds of mathematical error in their 
determination, it is hoped that some legally competent 
person will so correct the defects in this argument, and so 
utilize the ideas here suggested, that in future condemna- 
tion of existing easement rights for elevated railroad pur 
poses, this method of appraising their present value may 
be submitted for action by the courts. 

If such action is favorable, then when all of New York 
City’s elevated roads have been condemned, the city 
instead of paying the ‘‘original cost’’ for all these ease- 
ments (say $70,000,000), will have paid but $10,000,000 








Safe Foundation Depths for Bridges 


to Protect from Scour 
Study of Failures Caused by March 1938 Flood in California Yields Valuable Data 


By Raven W. Srewart 
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HE science of applied me- 

chanics has been highly de- 

veloped with reference to the 
analysis of stresses in bridge mem- 
bers, enabling a designer to work 
quite accurately to a _ predeter- 
mined factor of safety. The depths 
of bridge foundations, however, 
must be fixed largely by judgment 
based on experience and precedent, 
as the factors involved seldom, if 
ever, permit these depths to be 
satisfactorily obtained by mathe- 
matical analysis. 

Records of failures due to scour- 
ing of the bottoms of flooded chan- 
nels to a depth that disturbed 
bridge piers are therefore valuable 


Scour FAILURE OF AN ABUTMENT 


The Whitsett Avenue Bridge Over the 
Los Angeles River 
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portunity to collect the data pre- Cal 
sented here relating to unsafe base 
foundation depths. ati 
A general characteristic of th relati 
region involved is that the streams is 0 
have steeper slopes and higher ig t 
velocities than those usually ep. pier | 
countered elsewhere because of the extre 
comparatively short distance by. lata 
tween the ocean and the moun. from 
tains. The stream beds, as would whicl 
be expected from the high veloci- befor 
ties, are usually composed ears 
rather coarse material. Some of to ser 
the streams, just before reaching an ol 
the ocean, cross flat salt marshes and b 


of large area. Between thes 
marshes and the ocean is a nar- 


as a guide to engineers. The March 1938 flood runoff row strip of sand dunes along which the coast highway 


















































































in southern California undermined the supports of passes, with bridges over the stream outlets. Thes made 
numerous ‘“‘permanent-type” bridges and offered an op- streams go dry in summer, and sand deposited by the Tal 
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Fic. 1. Dracrammatic Cross-Sections OF PreRS AND ABUTMENTS THAT FAILED BY SCOUR IN THE MARCH 1938 FLoop (Cath e 3 
Taste I, Data ON BRIDGES SHOWN IN Fic. 1 
Lenotn or ADJACENT 
Item CLEAR SPANS IN FT CHARACTER OF CAUSE 
No NAME AND LOCATION Tvre or Structure art 90° ro CHANNEL StrReAM Bev FamLur 
1 *Cucamonga Wash Br., San Bernardino Co Concrete without piles 15 Sand and gravel Scour 
2 Malibu Creek Br., Coast Highway Concrete without piles 30 Sand with some gravel Scour augmente 
drift and d 
3 *Ventura Riv. Overflow Br., Coast Hw'y Concrete without piles 28 Sandy gravel Scour 
4 *San Antonio Creek Br., 5th St., Pomona Concrete without piles 27 Sand with some gravel Seour 
Huntington Dr. Br., Eaton Wash Concrete without piles 20 Gravel wash Scour 
6 Pac. Elec. Ry., Glendora line, San Gabriel Riv Concrete without piles 50 Heavy gravel and boulders Scour 
7 Santa Ana Riv. Br, Coast Hw’y, Orange Co Concrete with piles 60 Dune sand Scour 
8 Whitsett Ave. Br., Los Angeles Riv Concrete with piles 40 Hardpan Scour 
i) Southern Pac. R.R. Br., Los Angeles Riv Steel plate girders, conc 70 Gravel with some boulders Scour 
piers, with piles 
10 *Lankershim Blvd. Br., Los Angeles Riv Conc. with piles 40, 20 Sand and gravel Scour somewhat 
mented by de 
11 *Santa Clara Riv. Br., Bardsdale, Calif Reinf. conc. and steel truss, 129, 30 Sand and gravel Scour materia‘y 
conc. piers, with piles mented by ceons 
12 *Santa Clara Riv. Br., Saticoy, Calif Steel truss, conc. piers with 129 Sand and gravel Scour materiaty “s* 
piles mented by debris 
13 *Santa Ana Riv. Br., 4 Mi. So. of Yorba Linda 4 .jrame trusses on conc 40 Sand and gravel Scour maternally *F 
pile bents mented by debris 
14 Santa Ana Riv. Br., Norco, Calif Timber trusses, steel cylin- 46, 60, 120 Sand and gravel Scour materia ’ aug 
der piers, piles mented by deors 
15 Sespe Overflow Br., Ventura Co. Road to Castaic limber stringers on conc 30 Sand, gravel, and boulders Failure due princips 
framed bents to debris 
16 A.T. & S.F. Ry. Br., L.A. Riv. near No. Broadway Steel trusses and plate 30, 80 Sand, gravel, and boulders Failure due pra 


girders 


* Water rose above bottom of deck 
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he wind closes their outlets. 
next runoff, lakes form above 
and when the water breaks 
the ocean sufficient velocity 
ieveloped to do considerable 
fore the head is exhausted. 
n is intensified at bridges hav- 
waterways. 
is shown a diagrammatic 
: n illustrating a number of piers 
- abytments which failed by scour in the 
\farch 2, 1938, flood runoff in southern 
aifornia. The ground line used as the 
of this diagram represents the ele- 
§ the lowest point in the channel 
lative to the elevation of the pier. It 
< not the bottom of the channel adjoin- 


S UL t 


the pier, except in cases where the 


oer location happens to coincide with the 
extreme low point in the channel. The 


tata for channel bottom elevations are Fic. 2. 


‘rom the latest observations available, 
which in some cases were taken shortly 
efore the flood and in other cases date back several 
ears and consequently may be subject to inaccuracy due 
scour which may have occurred in the interim. Where 
an observation was made immediately after the flood, 
and before resilting of the channel was complete, it shows 
the diagram below the regular ground line but does 
t necessarily indicate the full depth of scour, as some 
¢ may have occurred before the observation was 
ma le 
lable I contains pertinent data relating to the 16 cases 
wn in the diagram. The last column gives the writer’s 
on as to the cause of failure and is based on inspec- 
und general knowledge of the stream as well as on the 
lata presented. 
The view of Bridge No. 9, shown in Fig. 2, was taken 
king downstream after the flood had subsided. In 
background is seen the new Figueroa Street Viaduct, 
which was not damaged; its pier footing extends 22 ft 
clow stream bed and wooden piles penetrate from 12 
6 ft below that. 
\ view of Bridge No. 11 after the main flood had sub- 
led is shown in Fig. 3. The gap left by washing away 
30-ft spans and the erosion of the bank for an ad- 
ional 40 ft of width appears in the foreground. None 
the 129-ft spans failed. The scour under the shorter 
spans was increased by water syphoning at increased 
wocity under the debris which lodged on the piers. 
the lateral pressure of water against debris was 
re eflective in displacing the smaller piers. 
bridges 1, 2,3, and 4 in Fig. 1 show inadequate depth 
undations to resist scour; 5 and 6 indicate that even 
| 15 ft below stream bed is likely to be insuffi- 
salety where the current is swift; 7, 8, and 9 
i Shallow foundation is likely to be scoured 
though supported on piles (note Fig. 2). 


; 
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FAILURE OF SOUTHERN Pacrric RAILROAD BRIDGE OVER 
Los ANGELES RIVER 


Bridges 10 to 15 show the powerful effect of scour and 
debris combined, and indicate that reliance cannot be 
placed on concrete piers of the depths shown even 
though supported on long piles. Figure 4, illustrating 
Bridge No. 7, shows a typical scour failure is dune sand. 

The recent policy of the Atchison, Topeka, and Santa 
Fe Railway Company is to keep its footings not less than 
25 ft below stream bed, and its bridges made a very good 
showing in withstanding the effects of the March 1938 
storm. In one case, however (Bridge No. 16), surround- 
ing a pier by steel sheetpiling 25 ft deep failed to save it. 
Some previous experience of this company showed that 
pier depths of 15 to 18 ft in high-velocity streams having 
heavy gravel and boulder beds do not give assurance of 
resisting scour. 

Several bridges which washed out are not entered in 
this report because factors other than the depths of their 
foundations were of importance; therefore using them 
as data would not add to the accuracy of the conclusions. 


CONCLUSION DRAWN FROM THIS STUDY 


It is seen that in many of the larger southern Cali- 
fornia streams having beds of sand or gravel, foundation 
depths of less than 20 ft without piles do not give perfect 
assurance of safety; and that even with pile sub-founda- 
tions the depth cannot be substantially reduced. This 
conclusion will of course be inaccurate for many indi- 
vidual bridge sites, and local conditions will be a factor 
in modifying any general rule. 

Data and photographs for this paper were obtained 
through the courteous cooperation of the engineering 
staffs of the Atchison, Topeka, and Santa Fe Railway, 
the Southern Pacific Company, the Pacific Electric Rail- 
way Company, the California State Highway Division, and 
the County Engineer of Orange County, California. 





Fic. 4. A TyprcaLt Scour FAILURE IN DUNE SAND; THE SANTA 
ANA RIVER BRIDGE ON THE Coast HIGHWAY 














A Modern Building Code—Arrangement 
and Organization 


By D. S. Latptaw 


AssociaTeE MemBer AMERICAN Society or Civit ENGINEERS 
StructTurRAL ENGINEER, Toronto, CANADA 


UCH has been done in recent years to improve 

the technical content of building codes and to 
make them reasonably standardized, clear, and 
easy to enforce. But much remains to be done, 
says Mr. Laidlaw, in improving their organization 
and arrangement. Accordingly he deals in this article 
with the principles of sequence, subdivision number- 
ing, wording, and format, always keeping in mind the 
aims of making the contents of the code as accessible 


HE amount of attention that has been focused in 

the last few years on the technical requirements of 

building codes, in the United States and Canada, 
has brought about extensive revisions of the codes of 
most cities, and has resulted in the production of several 
model codes or parts of codes. Perhaps no individual 
has contributed more to the literature of the subject 
than Dr. Robins Fleming, another article by whom ap- 
peared in the November 1938 number of Crvi_ ENGI- 
NEERING. Notable mention should also be made of the 
reports of the Building Code Committee of the U. S. 
Bureau of Standards, the Model Building Code prepared 
by the National Board of Fire Underwriters, and the 
Pacific Coast Uniform Building Code, written by the 
Pacific Coast Building Officials’ Conference. The result 
of all this work is seen in the increasing uniformity and 
reasonableness of building code regulations over the whole 
continent. 

A careful study of the most modern building codes, 
however, and of many reports and articles upon the sub- 
ject, begun by the writer in 1932, disclosed the fact that 
proper principles of arrangement had not received the 
study they deserved, and their formulation was under- 
taken as the first task of the committee of which he was 
chairman. This editorial committee, of an organization 
set up to revise the building code of the City of Toronto, 
has studied and worked with these principles for several 
years. A discussion of them, and of other related mat- 
ters, may be of interest and help to those setting out to 
write or revise a code. 


NEEDS OF USERS MUST BE CONSIDERED 


In writing a book it is wise to consider the needs and 
tastes of prospective readers, and this is no less true of a 
building code. A code is a reference book, never read 
straight through, or for pleasure, but only read under 
pressure, for an immediate need, and fragmentarily. It 
is most important, therefore, that the material be so 
arranged that the reader can readily find the information 
he requires. 

Users of a code fall into two classes, habitual and oc- 
casional. The only really habitual users are building 
officials, and they can put up with any system, or lack 
of system, of arrangement, because they almost know 
their own codes by heart. It is not uncommon to find 
officials who have memorized whole chapters of their 
code. It would be interesting to determine how much of 
the time of any official's office is spent in showing the 
public where to find information in the code. 


as possible to users, and providing for future revision 
and expansion. His recommended sequence follow, 
the main steps that must be taken in planning a 
building, from architecture through engineering to 
contracting. He presents a plan for subdividing and 
numbering the various sections so as to provide for 


future revision and expansion, and concludes with 
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suggestions on the type of organization best suited to 
the work of preparing or revising a code. 


The general public are the occasional users, and since 
the whole municipal government exists for their comfort 
and security, it is not unreasonable to suggest that their 
convenience should govern the arrangement of the cod: 
Of the public, however, the majority seldom need th 
whole code at once, and many could get along to ad 
vantage with a code in pamphlet form. Architects and 
some engineers, however, need the whole code. It is sug 
gested that a consideration of the progress of a building 
project through an architect’s office, and a study of the 
kind of information needed by him at each step, should 
provide a sound basis for arranging a building code. The 
project should be thought of as being in a distant city 
which has a code the architect has never seen before 


ORDER OF USE OF CODE PROVISIONS 

Assume, for example, that the architect has a given 
piece of land on which he must erect a building to house 
a certain enterprise. Whether this enterprise is a small 
or a large family, a mercantile or manufacturing bus- 
ness, a club, or a bank, the problem is essentially th 
same. 

The first thing he seeks to know is the authority o/ 
the code, and what his duties and powers, and those o! 
the administering officials will be under it. Next he 
wants definitions, for it must be remembered that usage 
of English, particularly in the building trades, vanes 
widely from place to place. He will not want all the 
definitions at once, nor will he ever need them all on any 
one job, but he will look for them near the beginning 0! 
the book, and is entitled to find them there. 

His third need is to know whether or not he will be 
permitted to use the land for the enterprise suggested 
and, that question favorably answered, what restrictions 
its use will impose on the shape, size, materials, and cost 
of the building. These matters are commonly relerre¢ 
to as “zoning restrictions,’’ and while they are oltet 
considered as a separate ordinance, and some times eve! 
embodied in a large number of separate ordinances 0 
deed restrictions, they are an essential part o! aly 
properly compiled code. 

Having determined the maximum envelope ©! 
building, and eliminated the types of construction pry 
hibited for its location, the architect proceeds to mak 
sketch plans. At this stage he looks for the restricuo™ 
placed on his plans to suit the hazards and necessities 
the enterprise he has to house. These “occupancy ™ 
strictions’ may eliminate other types of construction 
and impose different limitations on height and area, 0" 
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-yey will also lay down rules for maximum and minimum nearly all construction—neglecting, of course, the nu- 
_o sizes, requirements for light and air, necessary merous jumps back and forth that the mind always makes 
iboratory accommodation what fire separations must when planning a building. A skeleton of such a code is 
be built in, and size and type of exit facilities. In many indicated in Table I. 
; the old codes this information was distributed quite It is not sufficient that the material of the code be well 
widelv throughout the book, but in newer ones the neces- arranged. If a code is to remain useful, provision must 
+» of collecting it all in be made for future revision, 
“ « has been generall and for additions, without 
ne place has been g y TABLE I. GENERAL ARRANGEMENT FOR A Mopet BUILDING s 


upsetting the arrangement 
of the whole and without 


carv to complete the general 1, Administration 7-1. Wood the necessity of revising the 
on planning ol the building = Ste a eee a. Phehion and drainage numerous cross-references. 
ws the final determination of 1-C. Enforcement and penal- 7-L. Roofing The only system that will 
4 the particular type of con- _o ‘ <M einai satisfy these conditions is 
to struction to be adopted. 2. Definitions 8-A. Protection of structural One based on the principle 
nd While the first two classes 3. Zoning Restrictions ne, see ane of successive subdivision. 
for general planning restric- Hg od dhe ay S< Bibcemetion Geen Each major division of the 
m sons’ have served to elimi- 3-C. Restrictions in Zove I 8-D. Firocestative roofs material must be split into 
lo nate prohibited types of Ete. . waa coo"? openings —_ general topics, each of which 
construction, first for the 4. Occupancy Restrictions 9-A. Passages and doorways 1M turn 1s again split up into 
Lcation, and sect md for the 4-A. Classification of types 9-B. Stairs and ramps more specific titles, and so 
location, 4 of occupancy 9-C. Elevators and dumb- +s 
enterprise to be housed, a 4-B. Restrictions for Type I waltens on down, always subdivid- 
I since ‘nal choice must be made, _ occupancy 9%-D. Escalators and convey- ing generalities into parti- 
ymiort ubite . 4-C. Restrictions for Type II ors a a 
based on questions of eco- eseupaney 9-E. Slides cularities. A skeleton ar- 
: ry nomics or particular suitabi- Ete. 10. Heating and Ventilating rangement of one small sec- 
p COG ity tothe enterprise. The 5. Types of Construction we vr eiremendiry mange tion of a code, shown in 
~ architect would appreciate re 10-C. Stoves andovens Table II, demonstrates how 
net finding the different types 5-B. Type I construction * sigue an By this principle can be carried 
4 in common use defined, and ng Type II construction ia: | Geocities out to the last detail. 
rend the limits to their use pre- r ee. 2 Rest gon This method of numera 
es “ sented and compared, so ia Deitm 11-D. Hanging signs tion is something of a 
14 that he can intelligently 6-B. Live loads 11-E. Marquises novelty. The Pacific Coast 
— make his final choice. 7. Materials and Stresses 12. ae over Public Uniform Building Code, 
a Ii the project goes through, 7A. os footings 12-A. Subsurface encroach- while arranged in a most 
- then and then only will the 7-C. Reinforced masonry a... Torani logical manner, is felt to be 
architect need to have the 7-D. Reinforced concrete oon faulty in its system of num- 
e loads for which he must -E — steel and 43, Construction Practices eration. In it the major 
= lesign the building, along 7-F. Structural steel a 2. divisions each contain sev- 
ea with the mass of detailed tp Structural sluminum 13-C. Demolition eral chapters, and as the 
— regulations that must be ob- ee chapters are numbered con- 
served in the use of the secutively throughout the 
. ord manv different building *This arrangement follows the proposed Toronto Building By-Law in book and independently of 
lly the materioie. This informa- general, but not necessarily in detail. the parts, it would prove ex- 
ee of tion, generally forming the ceedingly difficult to add a 
ce of original and the bulkiest material of a code, has had chapter to any but the last of the parts. Provision for 
~ he more of the attention of revising bodies than any other. such future expansion should not be thought a mere 
—_ itis at once the easiest part to revise and the part re- academic necessity, for within recent mem« ry, reinforced 
aries quiring most frequent revision and expansion. concrete has come into use, and reinforced brick masonry 
all the It has been found, he ywever, that a considerable saving and structural aluminum are coming into use today. 
on any space sad SCORES Oi See Soe. Sele OF PARAGRAPH NUMBERING SCHEMES THAT PROVIDE FOR 
Sow af setting up standards for many features of building opera- —— S ciee eiidanenini tip cha 
. tions and constructions. Fire-resistive standards, ca- ee 
will be pable of giving protection against a standard fire for defi- _In the Pacific Coast Code, as in the National Board of 
rgested ute periods of time, are coming into use, and there are Fire Underwriters’ Code, the paragraph or section num- 
“tions many other features of buildings that might be similarly bers include the chapter numbers, the former taking the 
ad cost standardized, such as egress facilities, and heating and units and tens, and the latter the hundreds and thousands. 
ferred ventilating requirements. As those matters are particu- Thus, Section 2106 would be Section 6 of Chapter 21, 
. often larities of construction rather than generalities of plan- partially fulfilling the condition laid down. Some of the 
as evel ung, the architect will look for them late, rather than more recent codes have used a complete decimal sys- 
aces of early, in his search for information, Consideration of tem which admirably follows the principle of succes- 
f any the excavation, construction, and demolition practices sive subdivision, but which, the writer feels, contains 
allowable, as they principally concern contractors, who certain undesirable features. Under that system, a 
of his are usually the last ones called in on a project, will be decimal point is written in the number every time a 
vn pro- looked for at the end of the code. subdivision is made. Thus 6.11.18.4.3 would be the 
, make . rhe arrangement suggested is followed, in general, in third division of the fourth, of the eighteenth, of the 
ictions the Pacifie Coast Uniform Building Code, whose writers eleventh, of the sixth major division. Room is provided 
ties of “eserve all possible credit for having, so far as the writer for expansion at every step, and yet the smallest para- 
acy fe * aware, originated the system. The arrangement fol- graph can be identified with a single number that posi- 
nection, lows the main trend of thought, from architecture, tively locates it. The writer suggests, however, that 


oa, but “rough engineering, to contracting, that is involved in letters be substituted for alternate numbers, since the 
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whole number then becomes easier to pronounce and is 
less likely to be misread. Thus the number just given 
becomes 6-K-18-D-3. The writer is indebted to the 
filing system proposed by the American Institute of 
Architects a few years ago, for the germ of the idea for 
the system. 


IMPORTANCE OF PRINTED FORMAT 


Printed format is only slightly less important than 
arrangement and numeration. It goes without saying 
that the size of sheet and thickness of paper chosen 
should be such that the book can be carried in the pocket. 
It is possible to make the code almost self-indexing by 
printing the titles to the subdivisions of the third and 
lower orders in the outside 
margin, using separate fonts 
of type for each order. 
When to this is added a 
really comprehensive index 
and such ‘refinements of 
detail as would suggest F-2-B. Special steel 

: F-2-C. Unidentified 
themselves to a committee, steal 
it should be possible to pro- ?-2-D. Condition of 
duce a code that will pre- ; — 
sent no difficulties to any 2 
earnest searcher after infor- 
mation. Keeping in mind 


7-F. Structural Steel 
7-F-1. Definitions 
7 


F-2. Physical Requirements 
F-2-A. General 


sans 


~~ 
— 


F-3. Tests and Inspection 

F-4. Permissible Stresses 

-F-4-A. Medium struc 
tural steel 


~ 


the necessity of periodic re- 7-F-4-B. Other steels 

iss 2 acini | ’ Id 7-F-4-C. Application 

visions, page numbersshoulc a teatiniinn 

be as inconspicuous as pos- 7-F-5. Compression Members 

sible, and all references 7.F-5-A. Limits of l/r 

should be to subdivision 7-F-5-B. Unsupported 

. The . . length 

numbers. The method of 7-9-8-C. Vesious typeset 

numeration makes it pos- loading 

sible to drop from the UP-E-D. Use of epertal 
column details 


finished book all names for 
the different orders of sub- 
divisions, although they 





writing a code. 

A word should be said on the subject of terminology. 
That it should be explicit and simple is apparent to all; 
that it should be consistent throughout is, to judge from 
some of the recent codes, not so widely understood. In- 
consistent terminology has an odd knack, after the pas- 
sage of time, of appearing intentional, and the courts 
have been known to attach the most important meaning 
to so small a thing as a missed or misplaced comma. 
In so large a work, consistency can only be obtained by 
putting the writing, for practical purposes, in the hands 
of one person, and this leads directly to a consideration 
of the organization necessary for a code. 


FULL-TIME PAID ASSISTANT 


In the reports of the U. S. Bureau of Standards, the 
suggestion is made that the services of a consulting engi- 
neer skilled in the subject be retained, and that, with the 
aid of an advisory committee, the writing of the code 
be left in his hands. The writer would like to suggest 
certain modifications of this arrangement, based on his 
experience. It should be noted that revisions to a build- 
ing code are generally undertaken only in hard times, 
and the initiative is usually taken by its users rather 
than by its administrators. Under such circumstances, 
funds with which to engage a consultant are generally 
lacking, and therefore an attempt is made to handle the 
whole undertaking by voluntary effort. This attempt 
usually breaks down badly as soon as there is the least 
improvement in business, whereupon it becomes neces- 





TaBie II. Supptviston or A Typical, CHAPTER* 


VoL. 9, N 0. 


sary to engage full-time assistants. Having been i 
volved in just such an attempt, the writer is keen |y aware 
of its unsatisfactory, even unpleasant, features. |; 
should be recognized from the start that a full-time paiq 
assistant should be employed. 
The full-time assistant should be the secretary of th, 
committee, and incidentally of any subcommittees it may 
set up. He need not be a man of very wide construct,» 
experience. It is sufficient that he be familiar with o,. 
struction language, and well enough grounded jp the 
fundamentals of engineering to set down the committe’. 
ideas clearly on paper. An engineering graduate of foy, 
or five years’ standing should have sufficient technica) 
knowledge, and yet sufficient inexperience, to bear jy 
mind constantly that he j 
not writing the code him 
F-5-E. Continuous columns self, but is only the instry- 
F-5-F. Special conditions ment through which others 
Ete. are writing it. It is how. 
7-F-6. Flexural Members ever vitally important that 
7-F-6-A. Effective he be a master of F lic 
spans Snglish, 
7-F-6-B. Continuity Perhaps it should also be 
te gg Amy te mentioned that he shoul 
7-F-6-D. Lateral support have a clear head. Without 
ara: a wr tg this he will put the whole 
seam on th organization into a muddle 
Ete. before he is well started 
7 tary ees of and they may never get out 
sora of it. 


Ete. Such a secretary, acting 
on every committee, hand. 
ing all correspondence, keep. 
ing accurate minutes of all 
meetings, preparing many 
of the reference data, and 
doing the actual writing of 
all drafts, can be of the ut- 


= 
‘ 
= 
‘ 


7-F-7. Anchorage and Bearing 
7-F-8. Rivets and Bolts 

7-F-9. Welding 

7-F-10. Steel Joist Construction 
7-F-11. Erection Requirements 
7-F-12. Cleaning and Painting 


*This arrangement is substantially that of the Structural Steel Chapter most use. Having all drafts 
ae , e 1 se ibe now in use in the Toronto Building By-Law, but includes ‘“‘Welding,”’ which 
have been found v ery USC- is not now in use, and omits certain matters that will ultimately be removed 


ful in the early stages of when the by-law is completely revised 


prepared by one hand, and 
that an expert one, saves s 
much of the time of an edit- 
ing committee that their work, from being the largest single 
task, becomes one of the smallest; for the editing of a badly 
written and badly arranged draft is one of the most 
difficult and, in a business way, dangerous tasks that 
may well fall to the lot of a committee. Again, the secre- 
tary, being on all committees, can transfer from one to 
another the many suggestions each will have to make, 
and can keep them all at work steadily so as to bring 
the completed code into being within a reasonable time, 
and before the interest of the many individuals concerned 
begins to flag. Given an adequate, but not necessarily 
large, salary, and sufficient office accommodation and 
help, he should be able to make a good name for himsel 
and serve his community to its lasting advantage. 


ARRANGEMENT, NOT TECHNICAL CONTENT, THE PROBLEM 


While it is perfectly true that the best written and 
most logically arranged code would still be vexatious 
onerous, or laughable, if the content were not suited to 
its community or in line with modern engineering pra~ 
tice, such a code is most unlikely ever to be written 
What is more commonly found is a code that, based on 
the latest technical information, is so badly arranged and 
sloppily written that it is difficult to follow, hard to u- 
derstand and, occasionally, turns out to say something 
very different from what was intended by its drafters. 
The writer remembers seeing the word “to” changed wv 
“by” in the customary live-load reduction formula tof 
columns in one code, with ludicrous results 
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Large Plants for Aggregate Production 


Fourth of a Series on Modern Construction Tools and Practice 


By M. P. ANDERSON 


AssociATE Member AMERICAN Society or Civit ENGINEERS 
r ENGINEER, Brown AND Root, INc., anp McKenzie Construction Company, MarsHALt Forp Dam, Tex. 


UCH progress has recently 
been made in the process- 
ing of raw materials, at 
» rates of production and low 
+ to meet specifications cover- 
y the grading of aggregate. Es- 
oecially is this true in the case of 
‘ne aggregate or sand; recent acti- 
vit} in dam construction has devel- 
ned the contractor’s sand plant to 
the point where it is the most im- 
oortant unit of the aggregate pro- 
ducing system. 
The general belief that a sand 
manufactured from rock is likely to 
eharsh and to produce a concrete 


ficult to place is not without 
basis, but experience on at least one 
large dam indicates that good con- 


srete sand can be made from suitable 


NE of the factors markedly affect- 
ing the cost of a concrete dam is 

the availability of suitable aggregate. 
How such material is produced today, in 
large quantities and at low cost, is told 
here. As examples of modern practice 
Mr. Anderson selects the rock-crushing 
plant that was used to produce sand for 
Norris Dam, and the sand and gravel 
processing plants for the Marshall Ford 
and Grand Coulee dams—which cover a 
wide range of conditions, and with all of 
which he has had personal experience. 
The one factor contributing most to a low 
cost of aggregate, he says, ‘‘is the ability 
of a plant to produce continuously at a 
high rate.” Hence the wisdom of the 
trend toward the installation of better 
machinery—‘‘rugged, heavy-duty units of 
ample capacityand proved performance.”’ 


terial are to be separated and 
crushed. The horizontal type of vi- 
brating screen as opposed to that 
with an inclined deck is coming into 
favor. Advantages are lower head- 
room and a simpler and more rugged 
vibrating element. The eccentric- 
shaft vibrating mechanism used on 
the inclined type of screen is re- 
placed by a self-contained vibrating 
unit attached to the screen frame. 
This unit contains two unbalanced 
weighted shafts which revolve to 
impart the necessary motion to the 
screen cloth. Excellent results are 
being obtained at the Marshall Ford 
Dam plant with two of this type 
making a */,.-in. and a */,-in. sepa- 
ration. 

In stockpiling the heavier sizes 





if the proper machine is used 

rthe crushing process. Again, deposits of natural sand 
aving unsuitable gradings have been processed in a 
number of ways to produce an acceptable product. 
Mining machinery long used in the grinding and classi- 
tion of ores has come to play a part in this work. 
he trend in modern plants for aggregate production 

towards better machinery, the extensive use of belt 

veyors, the interlocking of electrical controls, and 
ior the larger plants intended for several years’ service) 
he structural use of concrete and steel. Few changes 
have been made in the general run of jaw and gyratory 
rushers for some years; the better makes continue to 
give satisfactory results. A machine used for secondary 
rushing at the Norris Dam plant, although not entirely 
eW, possesses certain advantages over the ordinary 
gyratory crusher used for secondary reduction. This is 
the cone crusher, so called from the shape of the crush- 
ing head, whose base provides a large annular crushing 
area near the point of discharge. Compared with other 
rushers of equal weight, this machine has much more 
capacity and will do finer grinding than the gyratory. 
Also, the size of the product can be changed by an ad- 
justment that can be made while the machine is in 
peration 

Multi-deck vibrating screens are replacing the revolv- 
ing type for general use because of the higher efficiency, 

iomy, and compact arrangement possible with this 
‘ype. The revolving type is largely used for scalping 


ner 


‘rations where oversize pieces in the pit run of ma- 


g Surge Bins Over Hammermills 
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pail Screen Structure. 
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of aggregate, 3- and 6-in. maxi- 
mum, attention is given to the breakage of material 
by fall. Stone ladders and chutes of gentle inclina- 
tion are employed to minimize such diminution in 
size. One of the requirements for the sand on jobs 
containing large quantities of mass concrete is a uniform 
moisture content as an aid in controlling the consistency 
of the concrete. This condition is usually attained by 
the use of oversize stock piles covering a series of gates in 
the recovery tunnel. Sand is taken from that pile which 
has drained for the longest time. 

It is now becoming common practice to locate storage 
piles of raw material sufficient for several hours’ opera- 
tion between the mining and screening sections of plants. 
In case of a breakdown or shutdown for repairs in plant 
or pit, these piles furnish feed for the screening section, 
or an outlet for the product of the mining section. 


THE TWO METHODS OF SAND CLASSIFICATION 


In the classification process the separation of a sand 
is usually accomplished in one of two ways—by screen- 
ing or by hydraulic separation. There are many types of 
hydraulic equipment but the principle is about the same 
in all and can be simply expressed as follows: Water 
and sand enter a compartment where the velocity of the 
stream is slowed by enlargement of the channel and some 
or all of the sand is settled out, the water escaping by an 
overflow weir. The settled sand may be raked out 
by a continuous drag, reciprocating 
rakes, or a screw, or it may be 
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START OF MINING OPERATIONS IN GRAND CouLer Dam Prt 


5-Yd Shovel Loading Self-Propelled Hopper at End of Conveyor Boom 
Raw Material Storage Pile Is Out of Sight at Far End of Trestie 


drawn from the bottom by a valve, as in the case of coni- 
cal tank separators. 

Both screens and hydraulic separators are used for 
sand classification in aggregate plants, but the ma- 
jority of installations favor the hydraulic method. 
Screening is successfully employed down to about a 10- 
mesh separation, but below this point the screen area 
required may become prohibitive and operating troubles 
due to blinding and cloth changes are likely to become 
serious. Although screens may effect a sharper separa- 
tion, it is probable that, for a graded material such as 
concrete sand, a zone of separation is more to be de- 
sired than a sharp cut. Furthermore, wet screening is 
usually necessary, and this means that the sand must be 
dewatered for handling purposes after it has passed the 
screens. On the other hand, the discharge from hy- 
draulic classtfiers can be handled on a belt conveyor 
without further treatment. In the hydraulic process the 
recovery of fines or material in the 100-mesh zone is apt 
to prove difficult under some conditions, and this problem 
should be given attention when installing sand washers 
and classifiers. 

Three aggregate plants built for recent construction 
and for work now in progress cover a wide range of con 
ditions as regards source of raw material, equipment em 
ployed, and plant capacity. These are the rock crushing 
plant for Norris Dam, and the sand and gravel processing 
plants for the Marshall Ford and Grand Coulee dams. 
Che more outstanding features of these construction units 
will now be described. 


HAMMERMILL CRUSHERS FOR SAND AT NORRIS DAM 


Experience with the sand plant at Norris Dam indi 
cates the necessity for thorough investigation and actual 
tests of the quarry rock in 
crushing machines ; _— 
before such equipment is 
purchased. The quarry rock 
was a dolomite containing 
from 2 to 6 percent of silica 
Sieve analyses of the prod 
ucts of various crushing ma 
chines disclosed the fact that 
all produced a sand which, 
when compared with the 
grading desired, contained a 
surplus of the plus 8-mesh, 
plus 14-mesh, and minus 100- 
mesh sizes, and a deficiency 
in the plus 28-mesh, plus 48 
mesh, and plus 100-mesh 
sizes. From this standpoint 
there was no choice between 
the machines; with any of 
them improvements in grad 
ing could be effected only 
by selective screening and re 
circulation of the undesired 
oversize for further grinding, 


Various 


Drag Rig for Piling 
Sand Fractions 
Over Tunnel 
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The Screen House, Raw Storage Pile, Crusher House, and Wash Water Clarifier Tan 
Beyond the Limits of This View, to the Right of the Sand Classifier Hous 


and by a reduction in the amount of minus 100-mesh ma. 
terial by washing. However, when the grain shapes of th 
products of the different crushers were compared, marked 
differences were apparent. The hammermill product Was 
cubical, that of the crushers contained some flats, and that 
of thecrushing roll was composed of splinters. Tests byty,, 
methods indicated that about 5 per cent more cement Was 
necessary to make the workability of a cone crusher sand 
(the next best) equal to that of a hammermil! sanq of 
identical grading. All experimental evidence pointed ;, 
the desirability of hammermill sand for use in concrete 
and indicated that any additional cost of operating ham. 
mermills due to high metal wear would be less than the 
cost of the extra cement needed to overcome the effect 
of poor particle shape in the other sands. 

The original installation consisted of two mills, 48 jy 
long by 42 in. in diameter, direct connected to 250-hp 
880-rpm motors. The rated capacity of each mill was 
60 tons per hr of material passing a '/,-in. square opening 
The feed to the mills, composed of material ranging in 
size from minus '/, in. to 3 in. maximum, was regulated 
by electric vibrating feeders suspended beneath a storage 
bin. Two additional mills of the same size but of differ. 
ent make were later installed for use during repairs ang 
to increase production. The product of the hammermills 
was conveyed to double-deck screens, the top deck hay 
ing '/4-in. square openings and the lower deck S8-mes) 
openings. All material retained on the top deck was re. 
turned to the mill for further reduction, as was the sy; 
plus retained on the lower deck—that is, the plus 8 mesh 
minus '/,-in. material made in excess of proportioning 
requirements. For further flexibility in controlling th 
grading of the finished sand, the two fractions produced 
were stored and batched separately. Thus, the material 
passing the lower deck was washed to reduce the amount 
of minus 100-mesh material and handled as fine sand 
and a selected quantity of the material retained on the 


. lower deck was stored and batched separately as cours 


sand. 

Sieve analyses of the two sands produced were quit 
uniform. The average percentages by weight of the sizes 
produced below 4 mesh for the first five months of opera 
tion are given in Table I. The table also shows the grad 
ing of a combined sand obtained by blending about 2 
per cent of coarse sand with 79 per cent of fine sand; this 
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Part or GRAND CouLEE DAM AGGREGATE PLANT, AFTER SEVERAL MONTHS OF OPERATION 
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MINING OPERATIONS IN GRAND CouLEE Dam Pir; 60-IN. CONVEYOR TO PLANT IN FOREGROUND 
The 42-In. Feeder Conveyors Were Extended as Shovels Progressed Into Gravel Bank 


mixture is representative of the fine aggregate being used 


t the time 


is to be noted that there was still a slight deficiency 
amount of sand between the 28-mesh and 100-mesh 
[hese sizes could not’ be produced in sufficient 
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ANALYSES OF FINE AND CouRSE SANDS FROM NORRIS 
Dam HAMMERMILLS 


Per Cent RETAINED 


MESH Fine Coarse Combined 

4 0.0 0.0 0.0 

8 2.8 80.5 16.4 
14 31.3 14.9 28.0 
28 26.3 1.2 19.8 
is 15.9 0.5 12.7 
100 10.7 0.5 9.7 
10 13.0 2.4 13.4 


wantity at a reasonable cost, but the effects of this 
ieficiency- poorer workability and some water gain 
were minimized by the development of better mixes and 
the use of somewhat more of the minus 100-mesh ma- 
rial than first contemplated. 

\t the start sand production was low and metal wear 
high, and a large amount of experimental work was neces- 
sary to develop the desirable operating characteristics 
iter found possible with this equipment. Cost of metal 
wear amounted to about 6 cents per ton of finished sand. 
\bout 16 per cent of the hammermill product was waste 
rminus 100-mesh material not needed in the fine sand. 
Final results were very satisfactory, and there is no doubt 
that the use of hammermill crushers was justified from 
the standpoint of quality as well as from the standpoint 


ol cost 
ROD MILL PROVES EFFECTIVE AT MARSHALL FORD DAM 


For processing the 500,000 tons of concrete sand used 
lor the construction of the Marshall Ford Dam, a rod 
mill is employed to crush a sand that is too coarse for 
use in its natural state. Excellent results are being ob- 
tained with this installation—probably the first of its 
kind to be used for the purpose. The original plant was 
designed on the basis of mixing a fine with a coarse sand, 
separating the mixture at about the 14-mesh zone, and 
wasting such amounts of the coarser fraction as might 
- necessary to control the grading of the final product. 
However, the expense of procuring fine sand proved un- 
Warranted and caused favorable consideration of the use 
ola rod mill for grinding the coarse sand that occurred 
with the gravel and of dispensing with the fine sand en- 
lurely. The two sand classifiers of the reciprocating rake 
‘ype originally installed were suited perfectly to the 

peration of the rod mill. The first classifier, making the 


SCREEN STRUCTURE AND STOCK PILES 
AT MARSHALL ForD DAM PLANT 
Plant Capacity Is 350 Tons per Hr 


coarse separation, has a 6-ft rake width and a capacity 
of 120 tons per hr, while the second machine has an 8-ft 
rake width and a capacity of 70 tons per hr. 

The sand and water passing the screens is fed to a 
conical tank with a peripheral overflow weir. Here sur- 
plus wash water is removed and the sand, with some 
water, is drawn from the bottom of the tank and flumed 
to the first classifier. The rake product of this machine, 
mostly coarse sand, is split by means of gates and sent 
in part to the rod mill, in part to waste, and in part to 
the stock pile conveyor. The overflow is flumed to the 
second classifier, which merely dewaters the finer sand 
and overflows the excess of the minus 100-mesh material. 
The product of the rod mill is flumed to and also de- 
watered in the second classifier, whose total rake prod- 
uct is dropped to the stock-pile conveyor. Thus the 
fine and coarse sands are placed on the belt in layers, 
but the subsequent handling and stock-piling thoroughly 
mix the two fractions, as is indicated by the consistent 
test results being obtained at the m.xing plant. Frequent 
testing of samples from this belt indicates any changes 
necessary in the amount of coarse sand being sent to the 
mill or wasted. 

The type of mill purchased was recommended by the 
manufacturers as a result of laboratory tests made by 
them on a sample of the sand from the river bar. The 
mill is 5 ft in diameter by 10 ft long, and has a speed 
of 25 rpm, and a power of 100 hp. The charge consists 
of 43,000 Ib of grinding rods, 2'/2 and 3 in. in diameter, 
10 ft long, which about half fill the mill. These rods are 
made of steel with a carbon content of about | per cent. 
The following typical analyses of the sand before and 
after passing through the mill show the extent of the re- 
duction obtained: 


Per Cent ReTAIneD ON Mesu NUMBER 
FINENESS : — 


Moopvutus 4 s 14 28 48 100 100 
Before 3.51 1.3 19.0 35.4 26.1 11.9 4.2 2.1 
After — 5 0.0 0.2 8.6 36.7 29.4 14.3 10.8 


The product of the rod mill is an excellent blending 
sand, and when added in the right amount to the natural 
sand, produced concrete sand meeting specifications. The 
particle shape of the broken grains appears not to differ 
from that of the natural product. The combination of 


rod mill and classifiers is highly satisfactory and repre- 
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sents about the optimum in flexibility to meet the chang- 
ing conditions of sand gradation as they occur in the pit 
If a layer of fine sand is encountered, it is sent to the 
plant with the raw feed, and the rod mill may be shut 
down until the sand runs coarse again. Metal loss trom 
rods has amounted to only about */, Ib per ton of sand 
produced. The liner plates in the mill are expected to 
last the job. Feed to the mill varies from 30 to 70 tons 
per hr, best efficiencies being obtained at medium rates. 


GRAND COULEE AGGREGATE PLANT LARGEST EVER BUILT 


The Grand Coulee Dam aggregate plant, installed 
under the first contracts, is probably the largest in point 
of capacity that has ever been built to furnish material 
for a concrete dam. During the four months of peak 
concrete production—July through October 1937—the 
concrete placed averaged 350,000 cu yd per month, and 
during the maximum month some 396,000 cu yd were 
putin. However, the actual duty on the plant was about 
twice what these figures indicate because, owing to the 
excess quantity of sand in the pit, 2 cu yd of pit material 
were processed to produce material for 1 cu yd of con- 
crete. During this four-month period the plant feed 
averaged 1,800 tons per hr and yielded 660 tons per hr 
of gravel, 240 of sand, and 900 of waste. 

The sand and gravel deposit discovered about 1'/, 
miles from the dam site was of glacial origin, and lay 
about 1,000 ft higher than the river bed. Test pits, some 
of them 300 ft deep, indicated that the sand when mixed 
with gravel was predominantly coarse, but that the de- 
posit was interspersed with lenses and layers of fine sand, 
and that sufficient sand of the proper grading could be 
obtained from that which normally would accompany 
the gravel. 

The special conveying equipment designed for trans- 
porting the pit material to the plant is of interest. Self- 
propelled loading hoppers at the end of 200-ft conveyor 
booms followed the 5-yd shovels making radial cuts in 
the gravel bank. Each conveyor boom was pivoted on a 
special carriage, through which it transferred the ma- 
terial to a 42-in. lateral conveyor. The lateral conveyors 
in turn fed the 60-in. main collecting conveyor to the 
plant. The laterals were extended as the shovels pro- 
gressed into the gravel bank. Three of these laterals 
were used at the peak of production and handled a total 
of some 2,000 tons per hr of pit material. 

In fitting the plant to the topography, advantage was 
taken of the elevated location of the deposit to provide a 
storage pile for raw material ahead of the crushing unit 
and another following the crushers and ahead of the 
screens to provide for several hours’ operation of these 
units in case of a shutdown for repairs. Pit material 
was put through two revolving screens preceding two 
gyratory crushers, which reduced all material to minus 
6 in. Conveyors in twin recovery tunnels beneath the 
storage pile fed the two identical sections of the screening 
plant, either of which could be operated independently 
of the other. Four double-decked vibrating screens, 5 ft 
by 10 ft, separated the 6-in. from the 3-in. stone, while 8 
double-decked screens of the same size were required 
for the 1'/»-in. and */, in. sizes. Conveyors from the 
screen house filled the stock piles at the gravel plant from 
which the mixer storage was drawn. 

Sand classifying equipment for handling some 1,500 
tons per hr of sand would have represented quite an in- 
vestment, and therefore facilities were installed for de- 
watering the sand ahead of the classifiers and wasting 
all sand not needed for classification purposes at that 
point. Eight drag-type dewaterers, each 10 ft wide, were 
put in for this purpose. In operation, it was found that 
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a marked degree of hydraulic separation occurre jn 4), 
drags themselves, because the water and sand ‘rom 4, 
screens was introduced at one side and allowed to fo, 
across in a flume paralleling the position of the drap 
rakes. Numerous spigots opened from the flume jp;, 
the drag tank. The coarser particles were discharge, 
first, leaving the finer to be discharged from t! Spigots 
further along the flume. Advantage was taken of thi: 
separation by selecting the classifier feed from the fp, 
or coarse ends of the rake discharge, as might be rp. 
quired. 

The classifying equipment, consisting of three m, 
chines of the bowl-and-rake type, was able to hand, 
500 tons per hr of raw sand. A selected amount of ray 
sand from the drag dewaterers was conveyed to the 
first classifier, which took out the sand in the 4- ty 0%. 
mesh zone. All finer material overflowed to the secon; 
classifier, which retained material in the 28- to 48-mes) 
zone. The third classifier settled out material finer then 
48 mesh, but overflowed and wasted material finer thay 
100 mesh in excess of requirements. The rake product 
these classifiers could be wasted or conveyed to stock 
piles over a recovery tunnel where variable-speed feeders 
were employed for proportioning. 

The disposal of 18 carloads of waste sand per hour at 
the peak of production was accomplished by means of g 





DISCHARGE END OF A RECIPROCATING RAKE SAND CLASSIFIER 


42-in. stacker conveyor mounted on self-propelled cater 
pillar treads. The stacker was pivoted at the receiving 
end and discharged in radial layers, advancing as th 
space became filled. 

Additional information on the production and handling 
of aggregate at Grand Coulee is contained in an article 
by C. D. Riddle in Civi. ENGINgeERING for October 
1936, ‘‘Construction Plant at Grand Coulee Dam.’ 

The one factor contributing most to a low aggregate 
cost is the ability of a plant to produce continuously at 4 
high rate. The use of good judgment in design, the sele 
tion of the proper machinery and plant operating person 
nel are very important, but once the plant is install 
and in operation, production must be maintained if low 
est costs are to be realized. The design capacity o! 40 
aggregate plant is usually geared to a concreting schedule, 
but almost without exception this schedule ts exceede® 
and the aggregate plant as a consequence is overloades 
Immediately capacity limitations appear im some 0! 
units and mechanical failures occur. Such experieis 
points to the wisdom of selecting rugged, heavy uly 
machinery of ample capacity and proved periormal 
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A\utomatic Design of Continuous Frames 
By L. E. Grinter 


Memser AMERICAN Society or Crvit ENGINEERS 
Dean, Grapuate Division, ARMouR INsTITUTE oF TECHNOLOGY, Cuicaco, ILL. 


CRITICISM of all methods of analysis of 
A continuous framed structures is that the 
designer can seldom afford the time necessary for 
revising a preliminary design to agree with theoretical 
analysis. The basis for such criticism is that a 
tedious process of repeated analysis has been the 
only method available for the design of a continuous 
frame. The design process presented here takes the in- 
dividual procedures required in older methods and 


HE fundamental conception of automatic de- 
sign is that section moduli for special cases can 
be balanced just as moments are balanced, since 


Bending Moment 
Section Modulus Working Stress 





Manifestly the limitations to be set, in order to permit 
this simple procedure, are (1) that all members must have 
the same working stress, and (2) that there can be no 
‘int translations. Both of these limitations will be 
removed later. 

Nomenclature. The same terminology will be used as 
in balancing moments: 


F.E.M., B.M.,} _ {fixed-end, balancing, and carry-over 


and C.0O.M.\~ / moduli 

C.M. = correction modulus, of special signi- 
ficance in automatic design 

L, I, 6, d, ¢ = length, moment of inertia, breadth, 
depth, and extreme fiber distance of 
a beam 

L/d = prismatic ratio for a uniform depth 

I/c = section modulus, also called S 

T/L = stiffness ratio, also called K 

f 

j 


= allowable fiber stress 


Sign Convention. A positive moment is one which 


welds them together into a single series of successive 
corrections, not unlike the Cross method of moment 
distribution, that approaches a purely automatic 
method of design. The advantages are an important 
saving of time, a fortunate simplicity that permits the 
experienced designer to advance the convergence by 
use of his judgment, and an automatic feature that re - 
sults in good design irrespective of the inexperienced 
designer s initial errors of judgment. 


moments due to the applied loads by the constant working 
stress to obtain the fixed-end moduli. Then a division 
of the larger fixed-end modulus in each span by a guessed- 
at prismatic ratio (L/d) for the corresponding span gives 
relative J/L values for modulus distribution around the 
joints. The fixed-end moduli are then balanced once or 
possibly twice, and the maximum modulus for the span 
is used to choose a reasonable depth for the section. The 
balanced modulus divided by the revised L/d ratio gives 
rise to a new relative //L value for modulus distribution. 

Correction Moduli. A percentage increase or decrease 
in J/L of one member necessitates a corresponding per- 
centage change in moduli introduced to account for joint 
rotation, that is, in the sum of all balancing moduli and 
carry-over moduli at the ends of this member. This 
introduces a correction modulus that must then be 
balanced itself. Fixed-end moduli are caused only by the 
loads and are not changed by a revision of an //L value. 
After the introduction of the first correction moduli, the 
process is to be continued until a natural convergence is 
reached. Correction moduli wil need to be introduced 
two or possibly three times for a typical design problem. 

Instructions for Balancing Moduli. The process of 
balancing section moduli can be set up as a series of 
outlined steps, which can be revised as desired to permit 
the experienced designer to speed the series conver- 
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PRELIMINARY STEPS: 

(a) Divide fixed-end moments by the constant work- 
ing stress to obtain fixed-end moduli. 

(6) Guess at, or otherwise select, preliminary L/d 
ratios for each span. 

(c) Divide maximum fixed-end moduli or //c values 
by corresponding L/d ratios to obtain preliminary stiff- 
ness factors or relative //L values. 
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DETERMINATION OF THE CONTROLLING MODULUS NEAR 
CENTER OF A SPAN 


REPEATING STEPS: 

1. Balance moduli once (or twice) at each joint by 
use of distribution factors computed as K/2K where 
K = 1/L. Draw a line under each balancing modulus 
and do not rebalance any figure above this line. 

2. Sum section moduli and use the maximum modulus 
in each span to choose a satisfactory approximate depth 
of cross-section (d) which gives rise to a new L/d ratio. 

3. Divide the improved modulus by the new L/d 
ratio to obtain a revised relative 7/L value in each span. 

4. For each column of moduli, compute the increase 
or decrease in the sum of all balancing moduli and carry- 
over moduli (but not fixed-end modulus) by using the 
percentage increase or decrease in the corresponding 
1/L value. This unbalanced modulus should then be 
introduced as a correction term to be balanced later. 

5. Repeat Steps 1, 2, 3, and 4 once or twice until a 
satisfactory convergence is reached. 

Two procedures clearly become possible in Step 3. 

(a) The controlling balanced modulus obtained as a 
column summation might be used as J/c, which is then 
divided by L/d to obtain a relative value of J/L, or 

(6) The actual modulus taken from the handbook for 
the section chosen in revising L/d can be used as J/c, 
which is then divided by L/d to obtain the relative value 
of I/L. 

The first procedure (a) is the natural one for the de- 
signer to follow, particularly in the initial stages of auto- 
matic design, but procedure (+) should be introduced in 
preference to (a) in the latter stages of the process. 
Certainly for accuracy the final value of //Z should be 
obtained from the handbook modulus. 

Example of Balancing Moduli for a Continuous Steel 
Frame Without Sidesway. The arrangement of computa- 
tions in Fig. 1 (6) was chosen to make the example as 
nearly self-explanatory as possible. The fixed-end 
moments are divided by a working stress of 20,000 Ib 
per sq in. to obtain fixed-end moduli, which are marked 
with an asterisk. A table of the properties of beam 
sections is then used to select reasonable depths of beams 
that will furnish moduli as great as the largest fixed-end 
modulus in each member. Since in balancing moduli 
there will be equal, final moduli on the two sides of the 
first interior support B, the second span, BC, was chosen 
of the same depth as the first span, AB. Direct stress 
is not considered in this example. 
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The initial stiffness factor or relative J/L valye 7 
each member was obtained as the maximum ixed-end 
modulus divided by the prismatic ratio L/d. Thus jp the 
span AB we obtain 120 + (240/21) = 10.5, or ip the 
second span, 120 + (180/21) = 14.0 (Fig. The 
corresponding stiffness factors for the vertical member, 
are 3.5 and 9.5. By use of these relative 7/1 valyes as 
stiffness factors, the section moduli are balanced once o, 
twice ateach joint. In Fig. 1 (0) the sequence for balano. 
ing joints was A, B, A, E, C, E; however, any othe 
sequence would be satisfactory. The fixed joint D 
naturally is not to be balanced. After the balance oj 
each joint once or perhaps twice, it will be proper to tot) 
the moduli in each column of figures and to record the 
result beside the column as in Fig. 1(6). The figure of 
—129 beside the second column of figures, on the Jef; 
side of the joint B, is such a total. The use of a table oj 
beam properties makes it a simple matter to choose sec. 
tions so that each span will resist the maximum balanced 
modulus of that span. The choices made are 2) Wres 
for AB and BC, 16WF40 for CD, and 21WF63 for CF 
Then the modulus of each section is divided by the re. 
vised L/d ratio to give the new relative 7/L value. |p 
Fig. 1 (a) no revisions of d or of L/d were found to be 
necessary. 

Introduction of Correction Moduli. When an ]'] 
value is changed as just described, it becomes necessary 
to increase or decrease the corresponding balancing mod- 
uli and carry-over moduli for this span in the same pro 
portion as the change in //L. Thus in span AB of Fig 
1 (a), the increase of J/Z from 10.5 to 12.2 necessitates 
16 per cent increase in the change of —120 from the 
fixed-end modulus at the joint A. The correction mody 
lus is therefore —19. At C of the member CE thy 
modulus change is from —98 to —126, an increase of 
—28. The stiffness factor is increased from 9.5 to 12.4, 
or 31 per cent. Accordingly, the correction modulus at 
C for this member is 0.31 KX (—28) = —9. Finally, 
correction moduli are balanced along with other remain. 
ing unbalanced moduli and new summations of columns 
of moduli are obtained. It is found that the sections 
chosen are satisfactory for these final moduli require- 
ments. If any section had been found inadequate or oi 
excessive strength, we could revise our choice, recompute 
L/d and J/L, introduce correction moduli for this span, 
and rebalance. This process is to be repeated to con 
vergence, which usually requires the introduction of two 
sets of correction moduli. 

The final sections that are indicated in Fig. | are 
21WF68 for AB and BC, 21WF63 for CE, and 16WI4) 
for CD. These sections represent such a minor change 
from the moduli requirements of the final balancing 0! 
moduli that an attempt to reduce the weight of any 
member would be futile. Depths could of course be 
reduced at the expense of added weight. . 

Required Modulus near the Center of a Span. It will 
be found that the section evolved for the span 43 i 
Fig. 1 (a) was controlled by the maximum end modulus 
but the required modulus near the center of its span was 
nearly as great. In order to make the selection rapidly 
where mid-span requirements may control, a graph such 
as Fig. 2 is necessary. The use of Fig. 2 is as follows 
Express the end moduli as percentages of the simple- 
beam modulus and draw a line across the chart connecting 
these two end values, such as the broken line from 2etT 
at the left to 64 per cent at the right. By inspection 
it is seen that the maximum modulus requirement neat 
the center would then be 69 per cent of the simple 
beam modulus as required by a uniform load. If ts 
had been the situation in span AB of Fig. |, the ™° 
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shear does not control the design of con- 
tinuous frames. Shear is not critical in 
the structures used for illustration here. 


ct 


The initial pro- 
jure might be to estimate the shear as that existing in 


asimple span and to select a beam with an adequate web. 
Then, if this section was more than adequate to furnish 
the required modulus, the handbook modulus (S) would 
be used for computation of the relative value of J/L as S 
For the unusual case where shear is very im- 

rtant, an actual calculation of reactions and shears 
irom moments, as given by the balanced moduli near the 


end of the convergence, would be in order. 
DESIGN FOR SIDESWAY 


he Problem. 


Sidesway or side lurch occurs in bents 


iid in similar frames subjected to lateral loading and 
en in such structures when they are subjected to verti- 
cal loading provided that either the structure or the load- 


ing is unsymmetrical. 


Continuous beams, and frames 


t subject to sidesway, can be designed by balancing 


section moduli as in Fig. 1. 


Bents and frames subject to 


sidesway will be designed by the automatic process when 
modified to permit a shear balance as one of the steps of 


successive corrections. 


Procedure for Balancing Shears. 


A bent loaded with 


ertical and lateral distributed loadings, Fig. 3, will be 


used to illustrate the automatic method of design. 


Intra- 


panel loads give rise to fixed-end moduli which are bal- 


anced in the usual manner. 


The algebraic sum of the 


balanced moduli at the two ends of a column may be 
divided by the column length and multiplied by the work- 


ing stress to give the column shear. 


This shear becomes 


the change from the fixed-end shear, if intra-panel lateral 
woads exist, and if the end moduli used in the shear com- 
pulation represent the change from the original fixed- 
end moduli which were required by the intra-panel loads. 


rt 


\fter the shears have been computed in each column, 
‘ie computation of the unbalanced horizontal shear is 
merely an application of the equation of statics, SH = 0. 
ls unbalanced shear is then balanced by an equal 


4d opposite shear which is divided between the columns 


i proportion to their J/Z* values. 
tinn } 4 : 
MOT) Mear 





From the correc- 
) be introduced into the column, correction 
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jan moculus requirement would have been 0.69 X moduli are computed as the shear multiplied by one-half 
». Actually the end modulus of 130 controlled. of the column length and divided by the working stress. 
aquaneny ue ume Such correction moduli are balanced in the usual manner. 
— ‘ This procedure is followed in Fig. 3. 
Creel m Sections. Economy can be achieved in 
teel bea selection by the use of a table of section - el ___ 3 Kipsper Ft ‘ 
sect Oe ye “ cm TOT 
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sile < r + ° i + 1 } 
‘the waste involved. The control of 108 = wt * 3 | 
»omy in the automatic design process mat. -31,, SH 
econom - : - — 30 -10 116 ae, 
~ centered in the choice of the prismatic 106+ 15 ‘ t4ano SH 
«tio L/d. For instance, 18-in. WF beams eat 4 30’ + Re eet he de 
are economical for moduli from 73.7 to es Column Shears “18” WF 47 Lb) HS 
. é : wr a L ! i 
8.2 m rhe 21-in. sections become (21" WFS9Lb) -51 tM 32000 tb 14 300 10.000 , rene St 848 
economical from 99.7 to 150.7 in.*, while ~64 re ae (Double) 7700 ae . A HA 
the iS-in. sections drop to second choice —30 18 700 4100 10000 ‘21 WF 59 Lb e i 
uit 4 jp ° " ~14 ° - = - - Pa 2 E) H 
and then to third or fourth choice for nt? —— ie 20 -20 a 
nomv —20¢ 21700 (Check) 10000 +31 oy #5 
Sea } Reacti It i 24% / a e T1700 *+12 493 Eu 
Design for Shear or Keaction. it 1s pos- — 21700 | _|o| «+30 3H 
sible to take shear into consideration when * Ist Shear Balance “15 38 e 
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With experience, the designer will learn to compute 
correction moduli for balancing shears without an actual 
determination of the column shears or of the unbalanced 
shears at all. In fact, an experienced designer will use 
his judgment for introducing an excess of fixed-end 
modulus, so that, upon balancing, the loss of modulus 
will compensate for the introduction of excess modulus 
and the result will be a more perfect shear balance. In 
Fig. 3 such fixed-end moduli for shear balance were 
doubled to speed the series convergence. 

Example of an Unsymmetrical Bent. An unsymmetri- 
cal bent with vertical and lateral distributed loadings is 
designed in Fig. 3. Oddly, the members finally selected 
are identical for columns and girder, although this does 
not simplify the design particularly. Side lurch is an 
important factor in this design. The design procedure 
in outline is as follows: 

1. Fixed-end moduli of 135 in the girder and 20 in the 
right-hand column are obtained from the fixed-end mo- 
ments for a working stress of 20,000 Ib per sq in. 

2. Moduli requirements are estimated crudely as 
100 at the joint B and 80 at the joint C. The left-hand 
column and the girder are therefore chosen as 21WF59 
sections, and the right-hand column is chosen as an 
ISWF47 section. 

3. Fixed-end moduli are balanced twice at B and 
once at C. The moduli summations then become 64, 
128, 82, and 11 at A, B, C, and D, respectively. 

4. Column shears at the girder level are computed 
from these balanced moduli and found to be 32,000 Ib 
in the left-hand column and 17,700 lb in the right-hand 
column. The difference of 14,300 Ib, doubled to prevent 
loss in balancing, is divided between columns and used 
to compute the column moduli of 80 and 12 that are 
marked with an asterisk. 

5. After being balanced, the column moduli are 
summed again to obtain the critical values of 108 and 
95 at Band C. The modulus of 95 at C would require 
an increase of column section to an ISWF55 beam. The 
increase of J/L value from 6.2 to 7.4 would necessitate 
an increase of column modulus of (1.2 + 6.2) (95 — 20) 

















= 15. Even after balancing, the result obviously would 
be to increase the modulus requirement beyond (98.2) 
that of an economical 18-in. section; hence, a 21WF59 
section is tried. The new L/d value is 11.4 and the new 
I/L value is 10.5. This change results in the introduction 
of correction column moduli of +52 at C and +30 at D 
which are to be balanced. 
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6. The balance of these column moduli gives rise to 
total moduli of 11, 101, 116, and 38 at the joints A, B, C, 
and D. The corresponding shears are 18,700 Ib and 
22,800 Ib. A correction shear of 4,100 Ib acting to the 
right is doubled to prevent loss on balancing and intro- 
duced to give rise to fixed-end column moduli of 20 in the 
column ABS and 10 in the column CD. These moduli 
are balanced and final moduli are found to give rise to 
balanced shears of 21,700 Ib in each column. Moduli 
requirements for columns and girder are within the 
economic limits for the sections chosen. Moduli re- 
quirements near the ends rather than near the centers 
of the spans control all members. The design is there- 
fore completed, and it is the most economical design 
obtainable. 


DESIGN FOR COLUMN DIRECT STRESS 


Effect of Direct Stress on Design. Direct stress is of 
sufficient importance to increase column sections as 
required by the modulus determination of Fig. 3. For 
instance, the direct column stress for either column of 
Fig. 3 would be roughly (3,000 K 15) + 17.4 = 2,600 
lb per sq in., an increase in working stress of 13 per cent. 
This influence can be introduced readily into the design 
when the direct load on the column remains essentially 
constant; otherwise the procedure requires repeated 
computation of this load after successive steps in the 
design convergence. 

Direct Stress and Moment Relationship. A simple 
relationship long understood exists between direct fiber 
stress and flexural fiber stress. Since P/A = Mc/I = 
M/S, then 


By dividing each side of the equation by the working 
stress, f, we obtain the seetion modulus, 


Fortunately for the use of this relationship in automatic 
design, the factor S/A is quite constant for beam sec- 
tions of a given depth as shown by Table 1. 

As soon as the balancing of moduli has been carried 
far enough to select a section that is more than a crude 
guess, the factor S/A becomes nearly a constant, and of 
course P/f is a constant except for changes in P that may 
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accompany the balancing process. Hence th: modulys 
to be added for direct stress can be computed from th, 
relationship of Eq. 3 with reasonable certainty that ». 
visions of this quantity will be comparatively gmoy 
This direct-stress modulus is to be looked upon as a, 


TaBLe I. Vatues or S/A ror STBBL Beam Secrions 


SECTION Ss A S/A SECTION Ss A 
21 WF 59 119.3 17.36 7.02 21 WF 82 168.0 24.10 se 


63 128.0 18.52 6.98 89 182.8 2615 4. 
68 139.9 20.02 6.92 96 197.6 28.9) >) 
73 150.7 21.46 6.88 103 213.1 30.27 +m 


increment of the modulus required by flexure. [f , 
necessitates an increase of J/L, or a change of L/¢ ond 
therefore of J/L, it thereby necessitates a proportionat. 
increase in all balancing moduli and carry-over modyjj 
but it is not in itself to be balanced or otherwise intro, 
duced into the balancing process. For this reason the 
introduction of this modulus is a particularly simple ang 
convenient way of designing a structure to resist direct 
stress as well as flexure. 

Example of Design for Combined Stress. The example 
of Fig. 4 illustrates the introduction of moduli to care for 
direct stress in a column. The fixed-end moduli ar 
balanced once at B and carried over to A and C, distriby. 
tion factors having been computed for depth estimates 
of 14 in. for the girder and 6 in. for the column. The 
controlling modulus for the column then becomes 14? 
which is in the range of the miscellaneous 6-in. light 
column group designated in the American Institute of 
Steel Construction handbook by the symbol M. For 
this group of sections the value of S/A is about 2.1 and 


Sairect stress — - (3) = sae 2.1 = 1.6 . + 
I \- 20,00 

The total modulus requirement for the column therefore 
becomes 14.2 + 1.6 = 15.8, which is furnished by a 
6 X 6M25 section. Correction moduli are introduced 
to account for the increased stiffness of the column and 
also for the beam which has been changed to a 16WF4) 
section. After moduli are again balanced, the require 
ment for the column becomes 14.5, which is increased by 
1.6 to account for direct stress. The total is 16.1, which 
requires an increase to the 6X6M27.5 section. The 
beam is still found satisfactory, and therefore the minor 
change in the column section would have a negligible 
effect upon moduli requirements. Also the reduction of 
column load below 15,000 lb, which could be shown to 
occur, is considered sufficiently unimportant to neglect 
in this instance. Hence correction moduli are not 
introduced, but, instead, the 16WF40 and 6 X 6M27.0 
sections are accepted as final. 

Variations of Working Stress. There may be some 
question as to the use of a working stress of 20,000 lb per 
sq in. for the column e* rig. 4. Actually, the fiber stress 
in this member is nearly 90 per cent from beam flexure 
but a reduced working stress dependent upon slenderness 
ratio. can properly be introduced into Eq. 4 whenever 
column action is important. For such cases it is als 
necessary to reduce the working stress for flexure 
cause the lateral deflection caused by flexure makes te 
direct load on the column eccentric. There is no dif! 
culty involved in changing a working stress tor any © 
dividual member. If the working stress is to be reduced 
25 per cent, for example, we merely increase the balanced 
modulus by 33 per cent when it is being used to = 
stiffness, as J/c + L/d, or when a section is being ch" 
from the handbook. 
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vac fi Tho Sardis Dam and Reservoir Ce 
Te- aa 
Y small )). ign Features of $15,000,000 Flood Control Project in = ranger _{ 
ld Northwestern Mississippi . 
ONS By Norman R. Moore, M. As. Soc. C.E. 
" 4 ENGINE! , Curer OF THE Desicn Section, U. S. ENcrneer Orrice, VicxssurG, Miss. 
10 
~~ : HE flood problem in the Yazoo River basin results having been arbi- 
= T: m the fact that the main tributaries draining the _ trarily selected with 
hill section, which comprises the northeastern half that object in view. 
. tit ; the drainage area, collect and discharge runoff at a Flood control ca- 
L d and eater rate than the slow-moving streams in the low- pacity is thus equiv- 
rtionate lands can carry it off. The Sardis Reservoir (Fig. 1), alent to a runoff 
moduli by: impounding the flood flows of the Little Tallahatchie of 18 in. from the 
Se intro- River, will control flow from 1,545 sq miles of hill area— drainage area of 
ason the 93 per cent of the total hill area contributing to head- 1,545 sq miles. SPN Oxford 
nple and water foods above Yazoo City. Having _ estab- he Ae 
St direct The general configuration and the soil types of the lished the spillway Fic. 1. Location Mar 
, Little Tallahatchie watershed, together with other fea- crest elevation and i) 
example tures such as the shape of the drainage area, the high the hydraulic requirements of the outlet structures, the 
care for nercentage of cleared land, and the existence of drainage next step was to determine the spillway capacity. The 
duli are ditches, are conducive to a high runoff factor. Themean flood hydrograph was constructed after a study of major 
distribu. annual precipitation over the watershed, based on records storms within a radius of several hundred miles. The 
stimates from 1897 to date, is about 51 in., and the maximum of _ storm selected for use in constructing the hydrograph is 
- The record isabout 70 in. A considerable proportion, perhaps the greatest of record in the South Central States, and 
ae as as much as 75 per cent, usually falls in the period from occurred near Elba, Ala., March 12-15, 1929. It had 
in. ligh December through May. The most satisfactory records a maximum intensity of 20.0 in. in 24 hours and a total 
¥ ol i stream flow below the dam site are from a gage at rainfall of 29.6 in. in four days. It was transposed over 
as , : which the drainage area is about 105 sq miles greater than the Little Tallahatchie River basin above the dam site 
=e oe that at the site. These records, extending from 1928 to without rotation of the axis, but so placed as to give the 
iate, show a maximum instantaneous discharge of 65,000 maximum precipitation over the basin. Air-mass anal- 
cu ft per sec, and a minimum flow of 255 cu ft per sec. ysis by the Norwegian method supported the conclu- 
he reservoir is designed on the principle that the sion that such a storm might occur in this locality. The 
apacity should be sufficient for complete control, at the estimated maximum probable inflow from this pre- 
herefore lam site, of tributary inflow from the maximum storm cipitation is 193,600 cu ft per sec. The computed inflows 
ed by a series of record, and that the maximum outflow, when thus established were increased 50 per cent to provide a 
roduced combined with the runoff from the uncontrolled area factor of safety. 
mn and below the dam, must not exceed the capacities of the It was assumed in spillway design that the reservoir 
L6WFH hannels as improved under the comprehensive plan. pool would be at the spillway crest elevation when the 
require: Owing to the relatively small channel capacities in the maximum storms.occurred, and as an additional precau- 
eased by Mississippi alluvial plain, and also to the even distribu- tion, that reservoir outflow would be completely stopped. 
1, which tion of rainfall in winter and spring and the long period The adopted criterion for the spillway required that suffi- 
The i runoff concentration, it will be necessary to hold reser- cient capacity be provided to maintain the calculated 
le minor voir outflows to a minimum during the winter and spring freeboard from maximum pool elevation to top of dam. 
egligible nths. An extended study was made of the storm A freeboard of 10.5 ft was adopted, taking into con- 
iction ol series of record for the Yazoo River basin, involving sideration the wave heights that would result from a 
hown to inally the construction of hypothetical storage hydro- persistent wind of high velocity. The establishment of 
- neglect graphs. The routing computations contemplated re- spillway dimensions was then a matter of economics, to 
are Lay striction of reservoir outflows to a maximum of 3,400 cu’ be worked out by balancing the cost of spillways of vari- 
6M27.9 it per sec during the flood season, with increase during ous capacities against the cost of the corresponding dam 
the emptying period to a maximum of 7,500 cu ft per sec structure. The final design placed the top of the dam 
€ some in order to insure that the reservoir at El. 312.0, thus allowing about 
10 Ib per would normally be emptied prior to 7 HE Sardis Reservoir is the first unit 19.5 ft of surcharged storage be- 
er stress the following flood season. The to be authorized in a comprehensive tween the spillway crest and the 
flexure, Storage hydrographs showed that a plan for the control of foods in the Yazoo freeboard limits. 
aderness maximum pool elevation of 281.7ft River basin, in northwestern Missis- A plan of the dam is shown in 
on would have been attained asaresult sippi. The dam was put under con- Fig. 2. At the site, the flood plain 
deire ol the storm series of 1932. Accord- struction in 1936, and is scheduled to be is approximately 7,500 ft in width 
ated ingly, El. 282.0 was selected as the completed in 1940. In the present and varies in elevation from 210 to 
akes the “vation ol the spillway crest. The article Mr. Moore discusses the design 230ft. Both abutments are formed 
no dit t tal reservoir capacity to this eleva- of the project from the standpoint of hy- by narrow ridges projecting from 
any 400 Is 1,570,000 aecre-ft, of which drologic, hydraulic, and structural re- the upland and composed of hills 
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quirements. The author's explanations 
of the basic design assumptions, and his 
frequent references to alternative designs 
that were tried and found wanting, make 
his paper of special interest and value. 
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and saddles ranging in elevation 
from 250 to 340 ft and more. 

A comprehensive program of bor- 
ings was carried out in the founda- 
tion and borrow areas. The borings 
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were carried as deep as possible with an auger. When 
water was encountered, the bailer method of drilling was 
used and samples were taken by drive tube. The valley 
borings revealed a relatively impervious top stratum vary- 
ing in thickness from 5 to 20 ft, consisting of silty and 
clayey materials; and the abutments were found to be 
covered with a thin blanket of loess. These surface ma- 
terials are underlain to a depth of several hundred feet 
by variegated sands, with alternating layers of lignitic 
clay and sand in the upper part. 

Samples of each class of material were subjected to 
laboratory examination and ample material suitable for 
construction of an earth dam was found in the valley. 
A limited supply was also found in the uplands in the 
vicinity of the abutments. However, the width of the 
valley and the relatively small difference in elevation be- 
tween the uplands and the valley floor made it imprac- 
ticable to sluice materials from hill borrow areas into the 
dam section. On the other hand, the valley material 
had such a high water content that it could not be eco- 
nomically used for rolled-fill construction. The thickness 
of the valley top stratum warranted the conclusion that 
a proper mixture of sand and fines could be obtained for 
core and shell construction at reasonable dredging depths, 
and therefore it was decided to construct the main struc- 
ture by the full hydraulic method. 


DESIGN OF EMBANKMENT SECTION 


The first step in the design of the dam cross-section was 
the selection of an empirical design for preliminary study. 
This section was analyzed by the Swedish theory for 
stability against sliding in the shell, and by the Gilboy 
method for stability of the shell against blowout from a 
liquid core. Analytical methods were also used to de- 
termine the stability of the structure with respect to slid- 
ing, both on top of the foundation and on top of the 
lignitic clay strata in the foundation, and with respect 
to failure due to lateral flow of the top strata and of the 
lignitic clay. Models of this design section and of other 
proposed sections were constructed in a flume in the 
laboratory to investigate the hydraulic gradients through- 
out the section and the foundation and the effect of the 
proposed downstream toe drainage system on uplift 
pressures and escape gradient. The models were also 
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GENERAL PLAN or SARDIs Dam 


3' of Riprap on 12" of Gravel >_> 


but was introduces 
to Save the cost oj 
; riprap protection 
that would otherwise have been necessary. Included iy 
the section is an impervious blanket extending upstreay, 
from the core to 1,000 ft above the upstream toe, and hay 
ing a minimum thickness of 10 ft at the toe and 2.5 ft a 
the upper limits. The blanket is composed of undis 
turbed natural material augmented where necessary }y 
rolled fill. Because of the high cost of rock and gray¢! 
at the site, the conventional toe drain design—an inverted 
rock and gravel filter—is superseded by a pipe drain 
surrounded by a gravel filter. The system includes a per 
forated, bitumen-coated, corrugated metal pipe main, 
placed well inside the downstream toe and tapped at 
400-ft intervals by laterals designed to conduct the seep 
age to an open ditch at the downstream toe. To increas 
the effectiveness of the drainage system, provision was 
made in the design for stripping the top stratum from 
about 60 per cent of the width of the downstream shel! 
and for replacing this impervious material with dredged 
sand. The gravel filter surrounding the pipe main is 
installed at about the original ground elevation. 

Plans contemplated construction of the hydraulic fill w 
three sections, one extending from the north abutment 
to the stream channel, another of comparable size from 
the south abutment to the channel, and a short closure 
section across the stream. The core pool is retained in 
the sections on each side of the stream by constructing 
two rolled-fill ‘core plugs,’’ or frustums of a pyramid, 
to be carried up well in advance of the hydraulic fill and 
to be incorporated permanently in the structure. 

Dikes of rolled fill join the hydraulic fill to the abut 
ment uplands. Other rolled-fill construction included a 
coffer-dike from each core plug upstream to the blanket 
limits, to form a part of the cofferdam required to perm 
unwatering of the stream channel preparatory to clean 
ing and blanketing in the closure section. Except for tts 
high water content, most of the top stratum materia 
stripped off was suitable for use in these coffer-dikes, 
and also in the core plugs and for patching the natura 
blanket. The plans provide that the hydraulic-fill cor 
shall be carried to a point 10 ft below the top of the dam 
and that the remaining section shall be rolled fil. 

The importance of adequately protecting the upstream 
slopes is evident when it is noted that the reservoir poo! 
will have a fetch of more than 20 miles. Consideratwt 
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\ No. 6 
gas given to all practicable types of protection, and the 
lectior -as finally limited to a choice between 18 in. 
; hand-placed riprap, 36 in. of dumped riprap, and 24 
' af concrete tetrahedrons, each type to be backed with 
in. blanket of gravel. In order to investigate the 
fects of wave action on each of these types, a bank was 
-aded to the slope of the upper portion of the dam, and 


vest areas using each type were constructed. Arrange- 
ants were made to produce, as nearly as possible, waves 


menu 


‘the same height and period as are estimated to reach 
‘ne face of the dam. The dumped riprap proved to be 
jefnitely superior to the other types, and will accordingly 
be provide d for the main dam. No deposits of rock are 
‘und in proximity to the site, and the rock to be fur- 
»iched will be a dense, crystalline limestone to be quar- 
ed in Alabama. The riprap will consist of well-graded 
material, the greater part of which will weigh between 50 
and 3,000 Ib per piece. 

fhe downstream slopes will be dressed with top soil 
and sodded. A slope drainage system will be provided 
to intercept surface water at the berms in paved gutters 
ito convey it through buried pipe laterals to the toe. 


ant 
‘ATES NECESSARY TO MEET OUTLET REQUIREMENTS 


lhe reservoir outlet is required to control the discharge 
from the reservoir during the high-water season and to 
empty the flood control pool in the succeeding low-water 
gason. The type of outlet structure selected (Fig. 4) 
is a single conduit controlled by four gated intakes. 
During periods of restricted outflow, the discharge can be 
regulated by leaving one inside gate fully open. During 
the emptying period, the outflow can be adjusted by 
means of gate manipulation to the maximum channel 
capacity immediately below the dam (7,500 cu ft per sec). 
[he outlet as designed is capable of maintaining this 
discharge for the pool range of El. 282.0 to about El. 261. 

\s indicated by Fig. 2, the outlet passes through the 
south abutment ridge, and discharge will reach the out- 
let channel about 1,000 ft below the toe of the main dam. 
[he foundation materials here were found to be much 
the same as under the main dam. Beneath the surface 
layer of silt loam and silty clay loam is a layer of sandy 
material, which is underlaid by alternating layers of 


disclosed that the material from that elevation to El. 167 
consists of fine and medium sand. Steel bearing piles 
were chosen for the support of the intake structure on ac- 
count of the difficulty of driving timber piles of the re- 
jured length (approximately 55 ft). A 10-in. 49-lb H- 
pile was found to support an ultimate load of more than 
100 tons when driven to 
“a penetration of 60 ft, 
~ measured from the na- 
tural ground surface ap- 
proximately 33 ft above 
the intake footing. Tim- 
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walls of the intake approach and stilling basin structures, 
and, largely for purposes of anchorage, to support the 
stilling basin floor slab. 

The cross-section selected for the conduit has a modi- 
fied inverted egg shape 18.25 ft in height, which fulfills 
the hydraulic requirements and was found to be the 
most efficient structurally. The conduit was designed as 
a full elastic ring on a yielding foundation, and the transi- 
tion structure was designed as a rigid frame. 

The total gate area was made 25 per cent greater than 
the conduit area in order that, should one gate become im- 
movable or obstructed by debris, the remaining gate 
openings would have sufficient capacity to insure comple- 
tion of the emptying cycle within the allotted period. 
Caterpillar gates 6 ft wide and 12 ft high were selected. 
They will be operated by cable drum hoists located in the 
operating house. A single emergency gate, of the same 
design, will be operated by an overhead traveling crane 
to serve any of the service or emergency gate openings. 

For the purpose of examining the hydraulic perform- 
ance of the outlet structures, models of the preliminary 
and final designs were tested at the U. S. Waterways 
Experiment Station, Vicksburg. These studies estab- 
lished the adequacy of the original design but suggested 
certain modifications to improve the safety, economy, 
and efficiency of the completed work. For instance, the 
stilling basin wing walls, when placed at right angles to 
the center line of the structure as proposed in the pre- 
liminary design, were found to cause the formation of 
large eddies which produced a tendency to scour at the 
extremities of the end sill. The curved wing walls shown 
in Fig. 4 were adopted when it was demonstrated that 
they greatly reduced the intensity of these eddies, and 
virtually eliminated the tendency to scour. Air vents 
located along the crest of the conduit relieved the partial 
vacuum found to exist near the lower end, but caused that 
end to flow less than full for all discharges. It was con- 
cluded that the disadvantages of such vents outweighed 
their advantages. Individual risers for the vents placed 
back of the gates were adopted when tests disclosed that 
pressure differentials back of the gates set up flow through 
the common header originally contemplated. 

Preliminary studies showed that the spillway could be 
located in either the north or the south abutment. The 
latter location suggested a structure, perhaps of the hol- 
low buttressed dam type, combining both spillway and 
outlet, an arrangement not well suited to the north 
abutment. Sucha structure was entirely feasible from an 
engineering point of view, and the plan was abandoned 
primarily to avoid a delay to the hydraulic-fill program. 
The determination 
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y ‘ ; a spillway at a scale of 1 to 25. The most importan; dis 
mn, seed) o, J covery resulting from this study was the fact that the 
SULTS converging chute walls of the original design Cound 
Y f the formation of standing waves which extended doy, 
y he the chute into the stilling basin, causing an unequal gj. 
, f tribution of flow in the basin which could not be remeqje; 
y { by modifying the convergence of the walls or the desi 
7 Y f ‘a | : of the baffle piers. When the chute was redesigned ws, 
7 J f parallel walls, however, tests showed flow conditions ;, 
y ] ay be satisfactory and stilling action to be improved. 
/ 1 2 s/f In the stilling basin as originally designed, spray acti, 
; 4 gi} occurred when the tailwater was lowered 1.3 ft belo, 
} 1, _ normal, sweeping the tailwater from 
/ " Hy TTT TP the basin and causing scour tendep, 
Toy en Ny, ee : cies greater than those concurren: 
. f . i att, gam te with jump action. The tendency 
7 a. ; r ae UR /// ry) | to spray action could not be oe, 
4 » , gil . Ty ; nomically corrected by lowering th. 
de . ' : iW COLL § stilling basin floor, and another «. 
A "4 ¢ s ¢ iis lution was sought. A change in ¢.. 
J . ¢ 5 ¢ if r. Lilli sign introducing a vertical dr: 
| a o iB rs prt bs P 
~ if de > "i from the bucket of the chute 
og ry oy NTI et / the stilling basin floor, was found 
oo a rx A ullil) yr lower the elevation of the tailwater 
7 0 1020 wo (CUFT at which spray action occurred. 
7 a7 Me SSL — 0 Structurally, the spillway cop. 
J A tains several items worthy of men. 
3 400 Res tinea Velbanter tion. Reinforced paving 5 ft thick 
. Maximum Estimated gH3i20 Crest E! 282.0 — is provided for the chute, with ex- 
¥ soo Ht : TT SSS Ty pr tty pansion joints at 30-ft intervals, 
: ee aT provided with copper water stops 
® ai ( 100 200 300 400 500 = and I-beam dowels. The slab edge 
é Scale in Feet SECTION A.A “Stee! Sheet Pile Cut-off along the downstream side of each 
Fic. 5. PROFILE AND PLAN OF SPILLWAY transverse joint is depressed '/, in 


Accordingly, a favorable spillway site was selected about 
half a mile north of the northern terminus of the hy- 
draulic fill. 

Before the final design was adopted, numerous other 
arrangements were examined in considerable detail. In 
particular, a great deal of study was given to the pos- 
sibility of utilizing two spillway structures—one a service 
structure of relatively short length with crest at or near 
El. 282.0, and the other an emergency structure of much 
greater length, with crest at such elevation that it would 
come into action only if the design assumptions as to run- 
off and reservoir inflow were actually experienced or 
exceeded. However, such an arrangement was found to 
be uneconomical under the conditions imposed by the 
site. Study was also given to gated crests; however, 
the conservative hydrologic assumptions, the proposed 
operating scheme, the great surcharge storage capacity 
available above the selected crest elevation, and other 
factors, led to the conclusion that in this installation 
gates are both unnecessary and undesirable. 

As indicated by Fig. 5, the spillway as finally designed 
is of the open-channel type and consists of an approach 
channel with flared bottom and warped sides; a low, 
round-crested weir; a relatively steep paved chute with 
a bottom width of 400 ft and practically vertical side 
walls terminating in a bucket of the drop type; a con- 
crete lined stilling basin; a short riprapped outlet chan- 
nel; and an unlined earthen pilot discharge channel. 


HYDRAULIC MODELS OF SPILLWAY YIELDED VALUABLE DATA 
£ 


Investigations of the hydraulic features of the pro- 
posed spillway structure were conducted at the U. S. 
Waterways Experiment Station upon a model of the 
complete structure and appurtenant channels at a scale 
of 1 to 70, and upon a model of an interior section of the 






to avoid the possibility of develop. 
ing dynamic pressure against it, and vents are placed 


to prevent the development of vacuum due to joint ir- 
regularities. The vents are extended up into the stems 
of the side walls and thence through the faces of the 
walls just below the top. The stilling basin slab was 
made 8 ft thick. The retaining walls are founded on 
sand, and are of the cantilever type, those in the stilling 
basin being 40 ft high. Clean sand from the required 
excavation was selected for backfill behind all walls when 
it was found that the use of this material in place oi 
that taken at random would reduce the equivalent liquid 
horizontal pressure nearly 30 per cent. In addition to 
the economy in design, the smaller wall base width thus 
required made an appreciable saving in excavation. The 
entire structure has an extensive subdrainage system. 
Construction of the dam and appurtenant structures 
will involve an estimated 13,815,000 cu yd of hydraulic 
fill, 2,945,000 cu yd of rolled fill, 82,000 cu yd of concrete, 
and 460,000 tons of riprap. Clearing of the reservoir and 
construction of the main dam is being done by gover 
ment hired labor, the other operations by contract. The 
estimated cost of the project is $14,500,000. 
Planning and construction of the entire project ar 
under the direction of Harley B. Ferguson, M. Am. 5 
C.E., Brigadier General, Corps of Engineers, President, 
Mississippi River Commission, Vicksburg; and under 
the immediate supervision of Lieut. Col. Raymond - 
Moses, C. of E., District Engineer, Vicksburg. For 7 
design work, which was under the writer's charge, 
Board of Consulting Engineers included W. H. McAlpine, 
William Gerig, Joel D. Justin, and O. N. Floyd, Members 
Am. Soc. C.E., and the late Louis C. Hill, Past-Pres! = 
Am. Soc. C.E, Captain Karl B. Schilling, ©. ° E., - 
project engineer, is in direct charge of all work in the field 
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|‘lood Control of the Mississippi River 


Historical Review Presented at the Society's 1939 Spring Meeting 


By Hartey B. Fercuson 
MemBerR AMERICAN Society or Civit ENGINEERS 


Br cy 


vallev of the Mississippi River represents the cul- 

mination of two centuries of effort on the part of the 
Je of the valley to provide for the safe occupancy of 
‘heir lands—at first on their own initiative and later 
xssisted by state and federal authorities. For an un- 
derstanding of the events which led up to the formu- 
lation of the present plan of flood control, it is necessary 
«o review briefly the early history of the settlement of the 


alluvial valley. 


T= present plan of flood control for the alluvial 


peof 


FIRST SETTLERS BEGAN FIGHT AGAINST OVERFLOW 


rhe valley extends from Cape Girardeau, Mo., to the 
Gulf of Mexico, a total distance of 600 miles, and av- 
erazes 50 miles in width. Built up from the silts de- 
yosited by Mississippi River floods, its fertile soil at- 
tracted settlers as early as the commencement of the 
eiwhteenth century. Coincident with this first settle- 
ment began the fight against overflow, by means of 
dikes, and through the subsequent centuries this fight 
has remained an inseparable phase of man’s conquest of 
the valley. At first dike building was uncoordinated 
and aimed only at protecting individual properties. One 
{ the conditions of the land grants from the King of 
France was that plantation owners build ‘“‘levees’’ to 
Thus the French word “levee,” 
parishes police juries made it mandatory for inhabitants 
living within seven miles of the river to work on the 
levees. In 1717 De la Tour, the engineer who laid out 
the city of New Orleans, directed ‘‘a dike or levee to be 
raised in front, more effectually to preserve the city from 
verflow.”’ By 1727 the New Orleans waterfront was 
protected by a levee 5,400 ft long. 

The early levees were small embankments, yet they 
served the purposes of that day because flood waters, 
even during great floods, seldom were more than a few 
feet deep on the high ground along the river, which was 
the only ground then under cultivation. By 1812, levees 
had been extended along both banks of the Mississippi 
River above New Orleans as far as Pointe Coupee on the 
west bank and the Bluffs at Baton Rouge on the east 
bank. By 1844 the west bank levees extended almost 
continuously to the mouth of the Arkansas River, 570 


EARLY PROBLEMS IN LEVEE BUILDING 


(hese early attempts at protection are of more than 
casual interest, for although they did not constitute flood 


ntrol in the sense that we know it today, but were 
amed at reclaiming lands periodically overflowed, this 
\ rk had a profound bearing on the flood control prob- 
“m lat was to grow out of it in due course of time. In 
‘stablishing his foothold in this rich alluvial valley, man 


merely exercised his inalienable right to protect the land 
~ “abled his own against invasion by flood waters. This 
cognized in law, was exercised through indi- 


er GENERAL, Corps or Enoineers, U. S. Army; Presipent, Mississipp1 River Commission, VickssuRG, Miss. 


vidual as well as through cooperative effort. It often re- 
sulted in conflict between interests, at times situated on 
opposite sides of the river, at times on neighboring planta- 
tions. One reason for this was the steadily increasing 
flood heights that resulted from the confinement of the 
flood waters, which formerly could spread in a thin sheet 
over the full width of the valley, but which now began 
to threaten those whose levees were low. Recognizing 
this evil, gaps were left in the dike system through which 
excess flood waters could escape into the low, as yet un- 
occupied, parts of the valley. In spite of this, many 
of the early floods were noted for levee failures caused 
by overtopping, crevassing, and bank caving at points 
where no flood waters were intended to escape. Rais- 
ing low places in the levees merely resulted in trans- 
ferring the danger points elsewhere. 

The first attempts at standardization by prescribing 
grades for levee crowns and uniform cross-sections were 
made about 1850, when several states began to take a 
hand in levee building under the provisions of the Swamp 
Acts of 1849 and 1850. No great uniformity resulted, 
however, as each state established its own standards. 


METHODS OTHER THAN LEVEES STUDIED 


In the meantime interest grew in other modes of pro- 
tection against high water: (1) diversion of excess wa- 
ters at suitable points; (2) flood storage in headwater 
reservoirs, and (3) channel shortening by means of cut- 
offs. The first report dealing with these aspects was sub- 
mitted by an engineer, Charles Ellet, in 1850. Although 
written 90 years ago, it is noteworthy for its careful 
evaluation of the worth as well as the limitations of these 
various methods. Ellet did not believe that levee grades 
could be established high enough to protect against the 
greatest flood which might occur, and stated that floods 
would increase in height and frequency as the result of 
increased occupancy of the valley. He considered levees 
as auxiliary to other flood-control methods. There fol- 
lowed the classical report by Humphreys and Abbot, 
dated 1861, which, though remarkable for its conceptions 
of river hydraulics, rejected reservoirs, cutoffs, and 
outlets as unsound and recommended adherence to pro- 
tection by levees. This policy in later years became 
known as the “‘levees only’ policy. 

After the Civil War, during which all river work on 
the Mississippi had come to a complete standstill and 
much damage had resulted to the levee system through 
neglect, Congress in 1879 created the Mississippi River 
Commission. Its duties were to make surveys and pre- 
pare plans to improve the channel, protect the banks, 
improve navigation, prevent destructive floods, promote 
and facilitate commerce and the postal service. The 
Commission recommended levees to confine floods of 
most frequent occurrence as an aid to channel improve- 
ment for navigation. All levee work done under its 
direction up to 1917 was solely for these purposes. Up 
to that time flood control, in the modern sense, had 
not entered the picture, and navigation requirements 
and the postal service remained the only objectives for 
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which river improvements, including levees, could be 
built by order of Congress. After 1912 and 1913, which 
were disastrous flood years, the Commission established 
a system of provisional grade lines for the levees, which 
became known as the 1914 levee grades. It also pro- 
vided standard cross-sections. Levee enlargement, how- 
ever, did not progress rapidly because of limited funds 
and limited participation by the levee districts. 


FIRST FLOOD CONTROL ACT—1917 


It is important to note that although federal opera- 
tions on the Mississippi River date from 1820, it was 
not until March 1, 1917, that Congress enacted what 
has become known as the first Flood Control Act. It 
authorized federal expenditures in the sole interest of 
flood control on both the Mississippi River and the 
Sacramento River in California. However, not until 
after the great Mississippi River floods of 1922 and 
1927, which latter is considered to be the greatest re- 
corded, did Congress, by Act of May 15, 1928, place 
itself definitely on record as recognizing flood control in 
the alluvial valley to be a national problem. Up to 
that time, the inhabitants of the valley had expended 
$292,000,000 of their own funds in the endeavor to protect 
their lands. By 1928 the population of the valley had 
grown to about 4,000,000; the two largest cities, New 
Orleans and Memphis, had, respectively, 450,000 and 
250,000 inhabitants. 

In the meantime steadily increasing confinement of 
flood waters by levees had caused flood levels to rise to 
considerable heights. A comparison of the highest gage 
readings of the flood of 1927 with those of 1882, also a 
very great flood, serves to illustrate in a general way the 
increase in flood heights during this 45-year interval. 
These amounted to 4'/, ft at Cairo, 13 ft at Helena, 13 
ft at Arkansas City, 10'/, ft at Vicksburg, 9 ft at Angola, 
and 6 ft at New Orleans. As the 1927 flood lost much 
water through crevasses, and would have risen higher 
had it been completely confined, these figures are prob- 
ably conservative. 

The Act of 1928 was of a comprehensive character. In 
general, it provided for raising the levee system an 
average of 3 ft above the 1914 elevations and authorized 
the use of five floodways for diverting excess waters. It 
recognized the then undisputed fact that “‘levees-only”’ 
would not protect the alluvial valley. It provided also 
for the stabilization and enlargement of the river channel 
and so opened the door to the utilization of methods cal- 
culated to lower instead of to increase flood heights. 
Amendments to the Act of 1928, passed in 1936, 1937, 
and 1938, served to extend the 1928 plan to include flood 
protection along the principal tributaries within the 
alluvial valley, and to provide additional floodway 
facilities and flood storage reservoirs on the lower tribu- 
taries. The plan as it stands today is comprehensive in 
the sense that it protects not only against floods equal 
in magnitude to the greatest that have occurred, but 
also against the greatest that probably will occur. In 
substance, its aim is to accelerate the passage of flood 
waters into the Gulf of Mexico and to prevent flood 

stages from exceeding the limits of safe control by the 
levee system. Channel enlargement and diversion by 
means of floodways have made this plan workable, and 
experience to date indicates that it is sound. 
NEW SYSTEM PASSED SEVERE TEST IN 1937 

The first real test to which it was subjected occurred 
in 1937 when the system was called on to carry 2,000,000 
cu ft per sec from Cairo to the Gulf. As the adopted 
plan made provision for carrying more than this total 







































below the confluence with the Ohio, and 1,950,009 cu 
per sec below the mouth of the Arkansas River, with ,.. 
lief through floodways provided below both these hn 
the 1937 flood was a good test of the plan. [py Order ¢, 
save Cairo from overflow it became necessary to operate 
the Birds Point-New Madrid Floodway, which j,; 
been provided specifically for that purpose. Below the 
mouth of the Arkansas River, however, where |2 Cutofk 
and dredging operations had shortened an origina] river 
distance of 330.6 miles by 120 miles in the 4'/, “the 
preceding the 1937 flood, stage lowerings of as much 
12 ft on the Arkansas City gage were noted, and the dis. 
charge capacity of the leveed river had increased to such 
an extent that the floodway at this point did not have t, 


( sel 


, . 4 take 

come into operation. At Vicksburg, a lowering in Stage ohe 
. . ~ 

over that existing before cutoffs were undertaken wa: ur 

noted, amounting to from 5 to 7 ft. At Natchez, simi. and 


larly, the stage was lowered 1 or 2 feet. Naturally, re. Nav 
ductions in stage were greatest at the upper end of the 
improved reach and. grew progressively less in a dowp. 
stream direction as the number of cutoffs and their 
cumulative effects diminished. Below Angola, the Boy. 
net Carre floodway was operated, diverting a maximum War 
at 210,000 cu ft per sec. The stage at New Orleans was 

thus prevented from exceeding 19.3 ft, which was 07 ft 
below the prescribed 20-ft maximum. 


PROGRESS IN CUTOFF AND DREDGING PROGRAM CONTINvES 


Since the 1937 flood, two years have elapsed during 
which no very high stages have been witnessed: |93s 
crest stages were mostly around bank-full and less: and 
the 1939 flood was but little higher. Both high-water 
seasons, however, were characterized by long-continued nl 
flows in the neighborhood of 1,000,000 cu ft per sec, ness 
which proved effective in producing appreciably further Ma\ 
changes in the stretch of river under improvement. At 
Arkansas City and at Vicksburg additional stage low- 
erings of from 2 to 3 ft were noted in 1939 over those of 
1937. The progress so made since the inception of the a ri 
cutoff and corrective dredging program in 1932 is best t 
noted by comparing the 1939 flood with stages obtained 
during rises in 1929 and 1932. Comparing the rating 
curves at Vicksburg, Miss., at a flow of 1,300,000 cu ft 
per sec, the March 1939 rise is lower by 7 to 9 ft than 
either 1929 or 1932 at this flow. At Arkansas City a 
preliminary crest in 1929 and the 1932 flood reached 
approximately the same flow at about 1,430,000 cu it 
per sec, and the same gage height at about 53'/, ft. On 
March 5, 1939, the crest discharge was almost identical ava 
with these two floods before cutoffs and channel improve- a la 
ment work and yet the stage was only 38 ft—a lowering 
of over 15 ft at Arkansas City as compared with 1‘) 
and 1932. In terms of discharge capacity, the river at 
bank-full stage carries today 420,000 cu ft per sec more at 
Vicksburg than in 1929, while at Arkansas City the m 
crease appears to be more than twice this amount. gabl 

Since 1937, one cutoff, which effects a 15-mile shorten 
ing, was placed in operation above Arkansas City. s 
a result, the Helena gage, about 40 miles above Arkansas 
City, now shows a slight lowering. The progress of the 
cutoff and dredging program taken year by year as ye! 
gives no indication of material slacking off in the matter 
of stage lowering. There is no evidence that stages have 
been raised at any point. It should be borne im mune 
that up to the present time none of the cutoffs has at 
tained its ultimate enlargement. The end of the pe 
sibilities for improvement is therefore not yet 1m sight 
and there is every reason to believe that further material 
relief can be attained by continuing the work for seme 
years. 
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d; 1938 Ps. The construction of Lock and 
ss; and Dam No. 1, a small navigation project 2'/, miles down- 


rh-water 
yntinued 
per sec, 


' further 


Lay 


‘ 


ent. At 

ie low system in particular. 

those of The TVA received into its charge 
n of the a river which had great possibilities, 
is best but which in its natural state was 
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) cu ft the wide fluctuations in stream 
ft than flow, which at Wilson Dam ranged 
City a from a minimum of less than 5,000 
reached u ft per see to floods of 440,000 cu 
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ft. Or [he Tennessee River is potentially 
Jentica a valuable transportation medium for 
nprove a large section of the southeastern 
ywering United States. It is not an isolated 
th 1929 stream, but can form an integral part 
river at i the interconnected inland water- 
more at way system of the Mississippi River, 
the in comprising 6,000 miles of 9-ft navi- 
q gable channel. During low flow, 
horten however, navigation on the Tennessee 
ty. As Was practically impossible. 

kansas Flood flows from the uncontrolled 
of the ‘iver presented a serious problem in 
as yet Tennessee River basin itself (as 
matter at Chattanooga) and also contributed 
s have Substantially to floods along the lower 
1 mung ; W0 and Mississippi. In the great 
has at- lloods on the Ohio from 1897 to date, 
le pos ‘ie Tennessee has contributed from 
1 sight “000 to more than 450,000 cu ft 
aterial Per sec at the crest. 

r some the Tennessee drains an area of 


deavy runoff, and has a total fall from 


stream from Wilson Dam, was authorized by Congress 
925 and completed shortly afterwards. 
nessee Valley Authority was established by Congress 
S, 1933, to provide for the development of the 
fennessee Valley in general and the Tennessee River 


STABLISHED in 1933, the Ten- 
nessee Valley Authority has al- 
ready completed three major dams, and 


Jive others are currently under construc- 


tion. For economic reasons, all of this 
work is being done by force account. The 
engineering organization numbers over 
1,000 engineers and assistants and 400 
clerical employees, and an average of 
more than 7,000 hourly paid employees 
are engaged on construction work. In 
the accompanying article Mr. Parker 
sketches briefly the general objectives of 
the TVA, describes the administration 
of its vast engineering organization, and 
surveys tts achievements. The paper is 
an abridgment of one presented by Mr. 
Parker at the general session of the 
Society's 1939 Spring Meeting. 
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Hiwassee tributaries. (See Fig. 1 and Table I.) 
of these have been completed and five others are now 
under construction. 
tion, flood control, and power benefits, conform in gen- 


The Construction Program of the TVA 


General Objectives; Administratwe Features of Engineering Organization; Accomplishments to Date 


head to mouth of 500 ft. It has, 
therefore, great power possibilities, 
but this is again contingent upon 
regulation of stream flow. Prior to 
the creation of the TVA, the Wilson 
Dam and the Hales Bar Dam were 
the only power developments on the 
main river. Wilson has an initial 
capacity of 184,000 kw, with pro- 
vision for an ultimate 444,000 kw; 
prior to the development of up- 
stream storage, however, the con- 
tinuous power there was only 
40,000 kw. 

The basic plan of the Authority 
is to develop the Tennessee River 
system in a comprehensive way that 
will take full advantage of its poten- 
tialities, and will not interfere with 
any important anticipated use of the 


Our plans for the construction of dams include 
the main river and two on the Clinch and 
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These projects, providing naviga- 


eral to the recommendations of the Chief of Engineers, 
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U.S. Army, in his report dated March 15, 1930. Ade- 
quate flood storage to provide desirable flood protection 
in the Tennessee Valley will require the construction of 
additional reservoir projects on at least two of the other 
three principal tributaries—the Holston, French Broad 
and Little Tennessee rivers. 

TVA’s engineering organization is made up of over 1,000 
engineers and assistants and 400 clerical employees. In 
addition there has been an average of more than 6,000 
employees paid by the hour on construction work. The 


raBLeE I. Data ON TENNESSEE VALLEY AUTHORITY 

Over RESER- 

Max. ALI Con- vorR 
Herent Lenora CRETE EARTH Power CAPACITY 

Ft Ft Cu Yd Cu Yd Kw Acre-Ft 

Norris 265 1,860 1,002,000 72,000 101,000 2,567,000 
Hiwassee ¢ 308 1,265 760,000 0 115,000 435,000 
Pickwick Landing 113 7,715 621,000 2,687,000 216,000 1,032,000 
Wilson 137 4,860 1,240,000 0 444,000 600,000 
Wheeler 72 6,342 627,000 0 259,000 1,115,000 
Guoatersville. t “4 3,985 300,000 820,000 97,000 951,000 
Chickamauga f 108 5,794 475,000 2,200,000 108,000 639,000 
Gilbertsville tf 150 8,655 1,225,000 2,620,000 160,000 6,100,000 
Watts Barf 95 2,900 500,000 550,000 150,000 1,132,000 





*Built by U. S. Army Engineers. [Preliminary estimates. 


administrative features of such an undertaking are pro- 
portionately important; and in this connection the 
organizational chart, Fig. 2, is of interest. 

The Water Control Planning Department prepares the 
general plan for the utilization of water resources in tke 
Tennessee River valley and supervises operations in so 
far as the control of stream flow is concerned. The River 
Control Section prepares instructions to control the 
reservoirs for the unified system operation for naviga- 
tion, flood control, and power. The Flood Control Sec- 
tion studies the flood control problems of the system. 
The Power Section makes power studies in connection 
with the preliminary investigation of the Tennessee 
River and tributaries. The Hydraulic Data Division 
makes stream-flow and rainfall measurements in co- 
operation with other government agencies. In addition 
it makes river stage forecasts, silt investigations, spring 
measurements, and evaporation measurements, and also 
maintains a hydraulic laboratory. The Maps and Sur- 
veys Division performs surveying and mapping work 
and prepares precise land descriptions for property ac- 
quisition. The Geologic Division investigates dam sites 
and examines mineral claims on lands to be acquired by 
the Authority. The Project Planning Division studies 
the Tennessee River and tributaries 
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ble for the design of structures to be built by the A uthoris, 
It is expected to design within the general pattern, ang Rs 
cording to the hydraulic requirements, established py the 
Water Control Planning Department. The Engineerins 
Contracts Division prepares specifications and engineer 
ing contract documents, inspects and tests materia] and 
equipment, and develops standards to coordinate desins 
with manufacturing practice. Individual project desion 
divisions prepare the designs for the construction of the 
projects. The technical staffs review designs and prepare 

standards. The Drafting Service p;. 


Dams vision makes tracings of finished de. 
acacia sign drawings and operates a blueprint 
AS OF shop. The Highway and Railr ad Dj. 


Jun 1608 vision plans and designs all such stryp. 


tures built or relocated by the Ay. 
thority. 

The Construction Department is te. 
sponsible for constructing the facilities 
designed by the Design Department. 
Should the nature of the design Jeaq 
to high construction costs, or shoul 
information obtained in the course of 
construction point to economies ob. 
tainable by design revisions, the two departments cooper. 
ate in completing a more satisfactory design. In order 
to centralize responsibility, a separate construction <i- 
vision is set up for each project. Each of these divisionsis 
divided into three sections—engineering, construction, 
and accounting—headed, respectively, by a construction 
engineer, a construction superintendent, and a project ac. 
countant. The Construction Plant Division is responsible 
for the development of the plant at each project and main- 
tains records of its performance, valuation, and avail- 
ability. It also analyzes construction costs and the econo- 
mies of construction operations. The Construction and 
Maintenance Division performs such construction and 
maintenance work as may be assigned to it—principall) 
construction camps, roads, and water and sewerage sys- 
tems. The Reservoir Clearance Division prepares the 
reservoirs for flooding. 

No discussion of the engineering organization would 
be complete without emphasizing the high caliber and 
character of the individuals who comprise the various 
staffs. The large and unprecedented program of the 
Authority made the work virtually an engineer's para- 
dise—and since the TVA was created at a time whe 
engineering and construction activities throughout the 
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Fic. 2. DEPARTMENTS OF TVA FoR WATER CONTROL IN THE RIVER CHANNEL 
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uatry were at a very low ebb, the Authority was able 
ee n extremely able group of men. These men 
primarily interested in seeing the job done 
iey, rather than the organizational setup, are 
for the results achieved. 
m the start it appeared that the major projects of 
Authority could best be constructed by force ac- 
ve years of experience has confirmed this be- 
ration of sites, preparation of preliminary 


uthority 
n, and ar 
led by the 
gineering 
engineer. 
terial and 
ite design 
“ct design 


















ion of the ef. Ex 
d prepare 
ervice Pj. . 
‘ished de- 
blueprint . 
ilroad Dj. 
ich struc. 
the Au- 
en is re- 
> facilities 
artment watts 8 
sign lead 
x should 
Course Year 
ymies cb. 1934 | 1935 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941 _ 
S cor yper- 
In order Actual Force Trend _ Possible Force Trend 
ction 4 4 - 
VISIONS 1s Guntersville 
tructi fn. , Chickamauga 
Struction kick \) —~ Gilbertsville 
roject a ‘—.. 
sponsible , 
nd main 
1d a\ ail- 
he econ 3. CONTINUITY OF PRoyecTS THROUGH SCHEDULING 
tion and 
tion and lans, and design of the Authority’s dams have followed 
incipally one another so closely that it.would have been difficult 
rage sys omplete designs, issue plans and specifications, and 
ares the advertise for bids, all within the time available. It has 
been found more feasible to complete plans as expedi- 
n would tiously as possible, and to release them to the field some- 
iber and what in advance of construction. This has permitted 
various economical revisions where necessary and flexibility of 
1 of the lesign to meet actual field conditions. 
's para Most dam construction involves foundation difficulties 
ne when nd uncertainties as to cost of unwatering the site. 
jout the Bidding on such work is a gamble at best, and at worst 


irequently involves extensive litigation and losses to 
th contractor and owner. There are therefore obvious 
economies in carrying on this work by force account, pro- 
led an adequate construction organization is available. 
Where a continuous program involving so many major 
projects is in progress, there are increased advantages in 
lorce ¢ t work. Such a program in itself justifies 
ie assembling of special construction personnel and 
‘quipment. In the Tennessee Valley we have had at all 
umes during the past four years at least three, and 
‘ually lour, major projects under active construction. 
mpl ving our own forces on this work, we are able 
ealize the economies resulting from a large volume of 
ruction and continuity of operations. 
ork of the major construction divisions is re- 
‘ricted to the dams and appurtenant structures. Con- 
wcton work in the reservoirs, involving largely the 
hon ol highways and railroads, is either let by con- 
or undertaken by the Construction and Mainte- 


accomplishment of the TVA construction 
| due to the efforts of the workers on the 
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various jobs. The Authority has encouraged cordial 
relations with all employees and this has been recipro- 
cated by them, particularly through the local and 
international labor organizations. All differences be- 
tween labor and 




























management have 7 
been settled by ne- , | 
gotiations and ad- “feqsbemente— Used 
justments so that §° to Dete San aires 
the work has pro- 44 
ceeded without in- es | 
terruption or diffi- 2 ~ 
culty from this *? 
cause. 1 

By proper sched- 
uling of work it is 1933 1934 1935 hme 1937 1938 1939 
possible to conduct 
large-scale and di- Fic. 4. EQurpmMent ECONOMICS BY 


versified operations TRANSFER BETWEEN PROJECTS 


in such manner as 

to level extreme peaks and valleys in procurement and 
personnel demands. Figure 3 shows the outline schedules 
for the construction program of the Authority in so far 
as Congress has authorized construction or investigation. 
The spacing of projects is predicated upon an even 
schedule of appropriations and is designed for a steady 
utilization of men and materials. Schedules for design, 
procurement, and construction are of course inter- 
related, and must be worked out together for the best 
results. Projects are arranged to permit the work that 
is*most dependent on river flow to be undertaken at the 
most strategic times. 

By means of an equipment placement chart the 
management is kept graphically informed of the location 
of all important equipment, and can easily comb every 
possible internal source before purchasing additional 
units. Where it is economical to do so, schedules are 
adjusted to make present equipment available. Oc- 
casionally, equipment is temporarily rented until needs 
can be supplied by transfer from another project. In 
purchasing new equipment, items offered by the various 
vendors are rigidly compared and evaluated. In many 
cases, after equipment has been placed in operation, 
periodic studies are made to determine when it is more 
economical to dispose of it than to keep it in use. In 
Fig. 4 are shown the savings that have resulted from 
transferring equipment from job to job. 

The safety of TVA workers is considered of prime im- 
portance; favorable working conditions are provided, 
and workmen are trained to avoid accidents. In the 
early stages of the construction work, the frequency and 
severity rates of accidents were high. An extensive safety 
program was accordingly inaugurated in the summer of 
1934, and a steady reduction in frequency and severity 
rates has been the result (see Fig. 5). During 1936 the 
four dam construction operations—Norris, Wheeler, 
Guntersville, and Hiwassee—were designated ‘honor 
roll companies” by the National Safety Council for out- 
standing safety achievements in their respective in- 
dustrial groups. Several other honor roll ratings were 
given Norris, Guntersville, Wheeler, and Pickwick 
Landing, both in dam construction and reservoir clear- 
ance operations, in 1935 and 1936, and also in 1937, the 
last year for which data are available. 

Designs of principal structures follow two general pat- 
terns (Fig. 6). The high dams so far constructed on the 
tributaries—Norris and Hiwassee—are gravity con- 
crete structures with both controlled sluices and crest 
gates. The power houses are close to the dams, and are 
equipped with vertical generating units of conventional 
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type. On the main river, the normal heads developed of development cannot be overemphasized. From 
range from 50 to 70 ft. Each of these dams consists, in single system of dams and reservoirs there are be : 
general, of a central spillway section in the channel, realized three principal objectives—navigation flood 
flanked by earth dikes extending across the flood plain. control, and power. The cost of this tri-purpose ey 
rhe spillways are made up of large steel flood gates car- struction is much less than the total cost of Separate 
- oa navigation, flood control, and power systems For the 
IU a . . ait 
" three TVA dams first put into operation—Wilson, y,, 
3 ris, and Wheeler—the present value or actual investment 
5 - is $94,000,000. The total cost of providing equivalent 
y A A - . . : uit 
g a . Man Hou , but separate benefits for navigation, flood contro} and 
S te , xposur > > Say 
i a K of power would have been about $160,000,000. Similar 
@ <V = . . . . a 
3 A = economies will be realized as the developme +h rt 
c A \ c * p ent of the 
: pate J \ S\ e river proceeds. 
: Started \ 8 The allocation of the cost of these three projects js 
‘ ’ \ 5 power, 52 per cent; navigation, 28 per cent: and flog iat 
* = control, 20 per cent. On this basis the government has di 
2 = secured a navigable stretch of river for less than (0 per grou 
; cent of what it would have cost as a separate project tract 
o It has secured a considerable amount of flood contr) sit 
g storage at a cost of $7.50 per acre-ft, which is considerab)y { 
0 0 less than the cost of the majority of flood contro! proj- clu 
33 34 1935 1936 1937 1938 39 tec _ The i; icate . ’ ' 
19 19 ex. ects so far ee rhe ae cost of generating FE (22! 
Fic. 5. Frequency Rate For “Lost-Time” InyurIES oN TVA Capacity = 5 out S141 per — which Compares ver Sirnd? 
Lock AND Dam Projects favorably with the cost of equivalent hydroelectr; IS 
generating capacity elsewhere. g, 
ried on concrete piers, and generally operated by over- The allocation just referred to is a necessary and cor = 
head gantry cranes. A navigation lock is built initially venient means of appraisal. It is not in itself, however - 
at each main-river dam, with provision for the future con- @ measure of the fundamental economy of this enterpris z 
struction of a second lock. The water wheels of these Material changes in the methods upon which this alloca 
dams are of the propeller type, usually with adjustable tion is based, or even considerable changes in th 
vanes. allocations themselves, would not affect the basic econ - 
In 1933 there were SO miles of nominal 9-ft channel in omy of this enterprise. For example, had as much as 4 a 
the Tennessee River system; today there are 250 miles per cent of the total costs been charged to power, the —s 
of 9-ft channel. Upon completion of the 10-dam system, unit cost per kilowatt would be increased from $141 t a 
including Wilson, this will be increased to 650 miles. only about $175, which still compares favorably with sa 
Prior to 1933, the minimum flow in the lower river was Other hydroelectric capacity costs. On the other hand, } 
about 5,000 cu ft per sec. The minimum flow can now be had the power allocation been reduced to 30 per cent, 
held up to 18,000 cu ft per sec. Additional storage de- the cost of navigation would still remain considerably “7 
velopments will further increase this. below any equivalent cost for navigation alone, and flood sae 
In 1933 the seasonal storage available in government control charges would not exceed $12 per acre-ft . 
projects was negligible. Today the total reservoir volume The basic economies inherent in the TVA program thus " 
; 7 > - , . - . . \ € Ce 
is about 6,000,000 acre-ft. Upon completion of the 10- result from three principal factors: (1) the comprehensi ‘ 
dam system, the total volume will be in the neighborhood development of an entire watershed; (2) maximum r oh 
of 15,000,000 acre-ft, of which 9,000,000 can be used as_ turns from a single set of structures, due to multiple nn 
. “ ail | 
controlled flood storage. purpose development; and (3) a consistently planned and all 
Che installed power capacity in government projects consecutive construction program. wy 
amounted to 184,000 kw in ~ 
1933, all at Wilson Dam; it Veareting Canty Gane Hea_P. El 1 566.0y wt 
. . AS “— ex, ‘Traveling Radial Gate Hoist | fi r — we 
is now 420,000 kw, and may Roadway, £15375~. ot [I (aw trash Host vith 
ultimately exceed 1,500,000 ng ~~ £1 1526 5 betel oer Gane | Os , 
kw rere X ) crest €1 1503.5 —_ > 
w. 23’ 0" x 32°0 a & 503.55 6443.0 th 
. . . - of Gurder 
Phe essential basis for the eke eee ame ly 34 OiApors progr 
— , - ” < . y 2 =k y ining Extensor laid § 
very real economies being ‘eee a. ing if 
effected through the TVA 0.615 ae tk fl » Top of Gates in Cosed t | 
: ; . 1.0 e . ' er F 1d Drain £1 416.0 f— Position E) 418.0 
construction program lies - Freee omnes Caaae <teag™ reas 
. . . sn Sid > ‘ ; Flood Surcharge—— TE 4): , 
in the multiple ‘purpose na ry gt geet ss Tce | k 
ture of the enterprise. The § : eirehe 12 - POOL Te 
advantages of this scheme ST LBNL 1988.0 Crest 6) 378 On 
advantages 0.69 Conduit Gate. — —_ — = : od 
1.0- >. 1.» Operating Cast Stee! a » | Center Line of Crest 
~ came A) *\\ (Entrance Liner 
600" Radius — “at Galery “lJ WV es 1305.0 ; * fo Batter 12 
‘o" 1 — —_——— ; =e 
5 " £1 1290.0>4  Aicees. e. ; seat LL : Galley). | 
j 1, Looints | | A Foe PRET" ian Max. Ei 335.05 Lace en nt 
ll cesnth Fon Oia : part EI 1280.0 sas RNC: CR RE aia ee 
i260, 4 | Er’ Oe eetg aT*Stee! Pipe, 86" 3 Slope 1 in 0.5 = Ce -—t SG erm 
— rows 4 inside Diam. j |* 1" Contraction Joints“. ++ 
5° 0" (Min.) ; 15°0 = Assumed 45" <b notes ~—_—_—_—_—_———_ 130’ 0” *I7'6 ‘i 
6’ 0" (Min.) intin } 30’ 0 Excavation Drain = et Drain Holes 10° t on Center ~ 
= 438° 0" Axis of Dam High Pressure Grout Holes 20’ * on Center) 


Low Pressure Grout Holes 20’ * on Center 
Fic. 6. Cross-Sections or Typrca, TVA Dams 


Left: A Tributary Dam (Hiwassee); Right: A Main River Dam (Pickwick Landing) 
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ire being T d B d . 
= i rends in Boundary Surveying 
POSE Con c " 
separat; By A. H. Hott, M. Am. Soc. C.E. 
For th Heap oF DepaRTMENT OF Crivit ENGINEERING, WorcesTER Potytecunic INstirute, WorcEsTER, Mass. 
On, Nor 
Vestment ee 7 "c4W ; 
quivalent OUNDARY surveying must IGSA W puzzles of the parlor variety would have been generally devel 
trol, and serve a considerable number are interesting, says Professor Holt, oped, or whether, if developed, 
Similar f ends. W ithin that term, but he holds no brief for their large-scale their use would have gained much 
of & he purposes of this discussion, counterparts on the ground—those hodge- headway without the impetus of the 
; w mean to include all those podges of boundary description that are CWA and succeeding surveys, I am 
lerts i s, whether of field or of office, the bane of every surveyor's existence. in no position to say. At all events 
nd food nake it pe yssible to ascertain, Happily, boundary surveying appears we have them, and, their use poten- 
iment he: escribe, and to indicate on the currently to be receiving more of the tially provides the most promising, 
os AD) ee round the boundaries of any given studied attention it so thoroughly de- most practical single means that 
proje , tract, and to know conclusively its serves. The purpose of the present has been available in this country 
| conte sition with relation to other near- article is to call attention to the definite to assist in accomplishing the ends 
siderabh tracts. This makes the term progress that has been made in the past of boundary surveying. 
trol pr E ude not only the incidental five or six years, and to suggest steps It is not suggested that there is 
meratir gineer measurements, which that should be taken to insure a con- anything radically new about plane 
ie ware might in the minds of some persons tinued development along sound lines. coordinate systems or about their 
elects nstitute the whole of “survey- In this development the adoption of state use in boundary description. But 
il ». but the vastly more difficult plane coordinate systems, the extension the production of unified systems 
— matters of so relating these measure- of local control surveys, the improvement for whole state areas is a positive 
les ts to the corresponding ones for of field methods, and cooperation with the step in advance. That this has 
iterpris er tracts that at least two things Jegal pfofession all have a part. This been done in such a way as to 
“er in be done: It must be possible article is abridged from the paper pre- preserve the practicability of high 
S - ad reasonably convenient, at any sented before the Surveying and Map- precision even though positions are 
“i me in the future, for any com- ping Division at the Society's 1939 expressed in the widely familiar 
ch as 63 petent engineer to retrace on the Spring Meeting in Chattanooga. terms of linear measurement, is a 
wer. | cround the footsteps of him who by matter of great credit to those who 
e14 lescription” has attempted to identify the land. are responsible for devising the systems. The unity of 
ae ws must be possible and reasonably convenient for these systems, and the important fact that they are defi- 
ae hand mpetent examiner of title to so identify the parcel _nitely, conveniently, and precisely tied to the national 
ser cent shose description he reads that he can not only trace that control net of triangulation and traverse, are two of 
iderab! rcel through successive conveyances but also be able to their most promising characteristics for permanent and 
nd fi how it fits with others near by, with no overlaps and _ useful service in boundary surveying. ! 
t gaps between. Jigsaw puzzles may be interesting, but It would seem that nothing less comprehensive than a 
am thus large-scale counterparts on the ground are not to state-wide, completely defined, single system should 
—_ lesired | particularly when it is finally determined that deserve official recs gnition by legislative enactment, or 
a most skillful use of the pieces will produce only anin- the _quasi-official recognition implied in use by an 
wultipk mplete and distorted picture. official court, authority, or other agency. Nor does it 
Sas It has long seemed to me that it is worth while to do seem probable that without such official sanction, or 
2 well those things that are essential to these two ends, such semi-official use, anything of the nature of co- 
nd that their accomplishment is worthy of the care and ordinate systems would generate in the minds of property 
f high-grade men. It is therefore a source of con- owners, courts, lawyers, title examiners, or even of en- 
iderable satisfaction to me that there has developed,  gineers, sufficient confidence to justify their extensive ac- 
ash He within the last five or six years, an attitude of attention ceptanceoruse. Fortunate it is, then, that in some states 
- ind respect for this work which is in decided contrast these coordinate systems have been given legislative ap 
= that of former years. Within this period much real 
Sonne rogress has been made, and the foundation has been 








uid tor more good work to come. That this growth may 
t be sporadic, and that something of lasting and in- 
ising value may develop, it is wise for all concerned to 
ink clearly, critically, and constructively about these 
ent trends in boundary surveying. 
¢ ol the bits of good blown in on the ill wind of the 
and the consequent unemployment of engi- 
the initiating, in the fall of 1933, of a more 
gram of control surveys than this country 
isly known. Not too much was to be ex- 
undertaking having as primary object the 
ployment rather than efficient engineering; 
the direct result was good, and some things 
ippeared incidental, or in the nature of 
ire now seen as of major importance. 
mong these I should mention the state 
coordinates. Whether or not they 
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provalandalegal status; andthat 
in others where this formal recog- 
nition has not as yet been ac- 
corded, their extensive use by 
influential organizations has al 
most been tantamount to such 
action. It is fortunate, also, 
that full and effective use of 
these systems by persons who 
are concerned with other aspects 
of boundary problems than those 
of engineering, as well as any 
and all use for the purposes of 
routine surveying, need not in 
volve any mathematical con 
siderations beyond the use of 
two distances at right angles to 
each other for the location of a 
point. 

In evidence of official recogni 


» state c inate . : S 
tion of the tate coordinate TRIANGULATION ON THE CLEVELAND GEODETIC SURVEY 


systems, several states have 

adopted so-called enabling acts. Most of these acts follow 
rather closely the same form. Their purposes are to 
define officially the system for the state in question by 
stating the nature of the projection, the positions of the 
coordinate axes, and so forth, as these are given by the 
U. S. Coast and Geodetic Survey; to give it an official 
name; and to restrict the use of that name to references 
to the state system. Some of the acts go one step further 
with a very desirable clause which establishes a limit of dis- 
tance beyond which it is not permissible to carry surveys 
of lower than second order if the coordinates of points 
determined thereby are to be incorporated in land or 
deed records. Further than this these acts have not 
gone. They therefore impose no requirements. They 
do regulate to a minimum extent any use of the co- 
ordinate systems which is to reach the land records, and 
thus they pave the way for a growth which should be 
without confusion and should develop nothing to be 
undone. It is hoped that other states will soon follow 
the examples of New Jersey, Pennsylvania, and New 
York, and place on their statute books such an act as will 
accurately define and name the state coordinate system, 
adding thereto such regulation as local judgment may 
dictate. 

EXAMPLES OF QUASI-OFFICIAL USE OF COORDINATES 


Q 

As instances of the quasi-official use of these co- 
ordinate systems, two examples may be cited: (1) The 
Massachusetts Land Court has long used isolated plane 
coordinate systems for expressing the positions of points 
in connection with the description of registered lands. 
As fast as is practicable, these coordinates are being re- 
placed by coordinates on the state system, and wherever 
the existence of control-survey stations makes it possible 
to do so, state plane coordinates are used as a part of new 
descriptions. (2) In describing the many tracts of 
property whose transfers have been involved in the 
operations of the Tennessee Valley Authority, state 
plane coordinates are used throughout. 

[wo major types of land description are of course 
well recognized—one, which names a parcel or a fraction 
of a parcel, and the other, the description ‘‘by metes and 
bounds. rhe greatest use of the former is to be found 
where the Public Land Surveys have been executed. 
Most of the descriptions by both the Massachusetts Land 
Court and the TVA are, directly or indirectly, by metes 
and bounds. In Massachusetts the practice is to give 
such a name to the parcel in the deed description, or to so 
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state the names of t} id joining 
owners, as to identify he parce 
in a general way but not tp de. 
fine it precisely. A plat, ino 
porated by reference. 1Variab); 
accompanies such a descriptio, 
and on the plat ample data »., 
given to facilitate the identific, 
tion, or if necessary, the res 
ting, of the monuments. 7, 
usual practice of the TVA. op +, 
other hand, is to give a full m te 
and bounds description of the 
boundary in the deed, which i 
thus made complete without q, 
annexed plat. 

Obviously, either of these 
methods produces an adequat, 
description. I was once of the 
opinion that the coordinate 
of the corners should be jp. 
cluded in the word descrip. 
tion, substantially as is done by the TVA. It gij 
seems to me that if no plat is to be filed, this shows 
be done. However, the practice of the Massachusetts: 
Land Court, when it can be made effective, would seem 
to be the better. This requires that a plat be incor 
porated by reference in every description. It does not 
mean that a survey and plat must be made every time 
a deed is drawn, but it does require that there be , 
recorded plat of the land to which the description applies 
and that the description include a reference to the plat 
in such a way as to make it a part of that description 
and hence of the deed or other instrument in which the 
description is contained. To make such a practice fully 
effective, there should be some constituted authority 
whose duty it is to pass on the sufficiency of a plat before 
it is permitted to be recorded. It is to be noted that the 
use of a plat to accompany a word description makes it 
equally convenient to use plane coordinates of the « 
trolling points on a boundary, whether the description 
is of the type that names a parcel or fraction of a parcel 
or a description of an irregular tract by metes and 
bounds. The system is equally useful in the publ 
land states or in the older, eastern part of the countr) 

Obviously no such system can be suddenly 
universally imposed by legislative action in any give 
area. The first requirement is a competent approving 
agency. Then the use of plats must be brought in gradu: 
ally in some manner—perhaps by requiring a plat tor 
any land whose title is to be registered, perhaps by re 
quiring one for any transfer of interest in land of unit 
value higher than a stated amount. Gradually the re 
quirement should be extended, until, when the ultimate 
objective is reached, any instrument creating or allecting 
an interest in land would be required, if it is to bere 
corded, to refer to an acceptable accompanying or pt 
viously recorded plat. 

To have suggested such an objective as this ten) 
fifteen years ago would have been to invite ridicuk 
The proposal would have been regarded as fantasuc 
economically impracticable, and of doubtful value w® 
the then-existing control surveys. Perhaps ™ ™ mY 
quarters it will still be so regarded. A very simuar™ 
quirement, however, has for many years been impos” 
by the Massachusetts Land Court on land whose 0% 
is being investigated for registration. oe 

It should be realized that the use of plane coorame™ 
for land description is still new and strange to 7" 
people. It is important then, in order that 
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Ning Ais may be tolerated where they are not under- 
4 lescriptions, no matter how they are accom- 
, constructed as to be sufficient without the 
which they contain. It should be made 
his is not easily done—that the introduction 
es does not require the substitution of a new 
ription for the old familiar forms. It simply 
providing of another and a more reliable 
finding at a future time on the ground the 
ents. Th uments which mark the bounds of the prop- 
VA, on th ty or of accurately locating their places if they have 
i full metes nen removed. This work of education needs the best and 
On Of ‘the t efforts of all who believe in the efficiency of 
1, which js this coordinate plan. 
without an “Another development from the earlier control surveys 
~ seen) in the great extent of local control surveys now in 
oroeress under the joint sponsorship of the Works 
. ores Administration and, in each case, some agency 
‘a municipality. A very large sum of federal money, 
oordinates me $50,000,000, has been made available for this 
ild be in. rk. and much good should result. These surveys are 
1 descrip. nducted under the specifications embodied in ‘“Techni- 
_ Tt stil -al Procedure for City Surveys’ (Manual of Practice No. 
his should ‘of the American Society of Civil Engineers), and are 
sachusett tended to be of a very high precision. Their objectives, 
ould seem far as boundaries are concerned, usually include the 
be incor numenting of block corners (if not already done) and 
E does 1 the determining of the coordinates (on the state coordinate 
<4 ume those corners, and of additional control 
ere De a 


mM applies 
O the plat 
scription 
which the 
ctice fully 
authority 
lat before 
d that the 
| makes it 
f the Col 

escription 
t a parcel 


SCTiptio; 
data are 
identifica. 


ry) 


the Teset 


ol these 
adequate 
nee of the 


~ 


system) of 
monuments 
For example, it is stated that about 170 projects are 
be carried out in the state of Massachusetts alone, 
st of them including boundary control as one of their 
incipal purposes. Another outstanding project is the 


unty, Ohio. It was begun in July 1937, and is still 
in | The triangulation on this survey is about 
half completed. Traverse work has recently been 
begun. Several hundred miles of first-order levels have 
n run and adjusted, and second-order levels are to 
put a bench mark within half a mile of any point in the 
unty. About a thousand very heavy precast concrete 
numents will have been set by the time the work is 
_— mpleted. Topographic maps to a scale of 200 ft to 
are inch are to be made by plane table. The entire 
eal) a rvey will finally be expressed in terms of the state 
ny ee lane coordinate system, which will thus be made 
ats, ulable for the description of boundaries throughout 
ey eater Cleveland and Cuyahoga County. 
ae t would seem to be fundamentally essential that in 
of wit iy area there should be the fullest cooperation among 
Stee agencies engaged in making control surveys—not 
 altionate yt av id needless duplication and consequent waste 
affecting ds, but to correlate the results and to prevent the 
hee by two different 
loan data that are not 
bad nagreement. The lat- 
: ‘er is not justifiable on any 
; rounds. It is entirely reason- 
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join in publishing a definite revision, clearly stated. 
Simultaneous publication or use of conflicting data can 
only tend to discredit in the eyes of other professions the 
use by engineers of control data for boundary description. 

This possible revision of data concerning positions of 
control stations points to the desirability of so dating or 
otherwise earmarking the coordinates used—for ex- 
ample, in a deed description—that if a revision is made 
in the future the proper equation can be determined and 
applied to the old data so as to make them currently 
usable. This is like a statement in a report or on a 
drawing where elevations are used that a given elevation 
is referred, for example, to “the Fourth General Adjust- 
ment of the U. S. Coast and Geodetic Survey (1912).” 
The bench mark under consideration may have a differ- 
ent elevation according to the 1929 General Adjustment. 
This does not produce any confusion, however, provided 
the statement just referred to has been clearly made. 
If, on the other hand, two sets of elevations were pub- 
lished at about the same time by different agencies, 
differing, if even by only slight amounts, because of 
absence of correlation of work, confusion and uncertainty 
would be likely to result. If others than engineers have 
occasion to observe any such confusion of basic data 
they may not be charitable in their opinions concern- 
ing the reliability of the data for such long-time use as 
that of land description. 


CURRENT TRENDS IN FIELD WORK 


Turning now to a consideration of current trends in 
the field work of boundary surveys, we find the varia- 
tions from older practice expressed chiefly in greater 
precision of ground surveys, or in the wider use of 
ground surveys of high precision, and in the increasing 
use of methods involving aerial photography. The 
former is an entirely natural development. The latter 
finds its chief application, so far as boundary work is 
concerned, in surveys of lands of low unit value. A 
special application of this latter method is found in 
cases where tracts of not too high unit value are being 
acquired only to be merged. Special procedures which 
were particularly efficient for such conditions have 
been worked out and used in the land acquisition work 
of the TVA, where thousands of parcels have been 
acquired. Surprising accuracy has been attained. 

In securing flowage areas for the pools involved in the 
canalization of the Upper Mississippi, a very large 
number of parcels of irregular shape have been acquired. 
Here, transit and tape surveys have been used exclusively, 
closed traverses being run and tied in to control traverses 
which had in turn been connected to the federal control 
system. Permanent monuments have been used to 
mark the exterior boundaries of areas acquired. State 
plane coordinates were not used, but the positions of the 
monuments have been so re- 
lated to the federal control that 


their coordinates can be ob- 
tained without further field 
work. 


In obtaining the land to be 
acquired by the United States 
for flood control purposes in the 
vicinity of Pittsburgh, Pa., 
complete control surveys have 
been made. (See “Control Sur- 
veys for Flood Protection Proj- 
ects in the Pittsburgh Dis- 
trict,” by Thomas J. Mitchell, 
M. Am. Soc. C.E., Crvit 
ENGINEERING for May 1939.) 
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Critical points on boundaries (which are usually recog- 
nizable only from streams, stone walls, or other lines of 
occupation) are tied in to the control; and the de- 
scriptions and areas are obtained by computation. Penn- 
sylvania state coordinates are used throughout. 

Another outgrowth of the quickened interest in 
boundaries and landmarks which accompanied that in 
control surveys is the work in progress in some states 
to recover and re-mark the corners established in the 


re 
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AUTHORITY, WITH DETAILS OF MARKER PLATE 


original survey of the public lands. In the older states 
few of the original markers remain, and those that 
replaced them are very miscellaneous and usually of 
destructible character. Many have been obliterated and 
some lost. The re-marking projects that are in progress 
do not usually attempt to reestablish lost corners; but 
a thorough search is made when necessary, to disclose all 
existing physical evidence of the original location of 
the corner. When that location can be ascertained, the 
point is re-marked with a distinctive and lasting monu- 
ment, and surveys are conducted to establish its position 
on the state coordinate system. This having been done, 
and the data having been made a part of conveniently 
accessible public records, there should never again be 
any uncertainty as to the location of the corner, or any 
difficulty in finding it. 


COOPERATION WITH LEGAL PROFESSION 


Along with the more general recognition by the engi- 
neering profession of the value and requirements of 
proper boundary work, has come cooperation on the 
part of representatives of the engineering and legal pro- 
fessions which is one of the most potent assurances of 
better boundary work in the years to come. One 
example of this cooperation is the work of the Joint 
Committee on Land Surveys and Titles to which repre- 
sentatives have been appointed from the Surveying and 
Mapping Division of the American Society of Civil 
Engineers and from the Real Property Law Division of 
the Section of Real Property, Probate and Trust Law, of 
the American Bar Association. One valuable point is 
scored by the simple recognition of the fact that matters 
of boundary survey and of land title constitute but two 
aspects of one problem, and that they should be con- 
sidered together in that light. 

For some two years this Joint Committee has been 
seriously trying, first, to define what its objectives should 














































be, and, second, to devise and recommend feasibje Mean 
for attaining them. The First Preliminary Report ¢ 
the Committee was published in the November jo 
PROCEEEINGS of the American Society of Civil Engineer 
and in the Report of Proceedings of the Fifth Anew 
Meeting (July 1938) of the Section of Rea! Property 
Probate and Trust Law, of the American Bar Aggoe:, 
tion. In addition, it has been given wide distributic, 
among people concerned with title to land—such i 
mortgage commissions, title examiner 
officials of loan associations, and so fort) 
and it is hoped that it will stimulate boy, 
a realization of some of the needs {i, 
satisfactory land survey and title op, 
ditions, and an interest in providing them 

With this Joint Committee has he, 
merged the Committee on Boundaries 9; 
the Surveying and Mapping Division 
since it was felt that the work of the latter 
is properly a subdivision of that of th, 
former. 

The chief recommendations of this Joint 
Committee thus far, as expressed in its 
First Preliminary Report, may be brief) 
stated to be: (1) the use of the state 
coordinate systems for expressing the po 
sitions of points on boundaries, and | 
the establishment in each state of som 
sort of agency, bureau, or official, to lx 
charged with the duties of administering 
this use of coordinates, and of assembling 
preserving, and disseminating all availabk 
survey data pertaining to the area within 
the state. Survey data are of value only when their exist 
ence can be ascertained, and their usefulness is direct) 
related to the certainty and convenience of ascertaining 
them. 

Engineers who have made resurveys of boundaries 
are all too well acquainted with the extent, the hap 
hazard character, and the final uncertainty of the efforts 
now required to assemble the necessary data for relocat 
ing the boundaries of a tract of land. Frequently such a 
resurvey is now quite out of the question unless a con 
siderable period of practice in a particular community 
has enabled the engineer to accumulate privately un 
official data from which further work can be extended, or 
to which it can be made to conform. 

The bureau whose establishment is recommended by 
this report should be the agency having the authority 
and duty to pass on the sufficiency of plats presented for 
recording in aid of land descriptions. To do this ade- 
quately would probably require the bureau to have not 
only office personnel but a skeleton field organization 4s 
well, in order to make it possible in all cases to determin 
whether the plat or description presented is adequate 
This means expense, but it is to be hoped that eventual) 
the reasonable fees that could be attached to the operatior 
of filing could take care of it. As has been emphasize¢ 
this sort of supervision cannot be immediately placed 
effect on a large scale. It must be introduced gradually 
if at all. Hence, it seems necessary that some means ® 
found whereby the work, if it is to be attempted - 
be taken care of for a time either in an existing state 
department, or by a small state-supported orgamizatio® 
Anything of this sort will not be easily or quickly . 
complished, but it seems to me that just now the @s 
cussion should be on the question of its desirabilt) 
If the scheme proposed, or some modification 0! vs ie 
thought desirable, then the difficulty of bringimg 
effect should not prevent the effort to do s 
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1GHWAY embankments along or across large 
bodies of water require special care in design 
ing them and construction if permanence is to be assured. 
has beer Portions of such fills are submerged at all times, or at 
daries of frequent intervals, and hence the stability of the mate- 
Division rail to be used and the efficacy of the protection from 
the latter wave action become elements of prime importance. 

it of the Many fills in such exposed locations are included in 
the highway relocation program of the Tennessee Valley 
Authority, and because of the large total expenditure in- 
volved in their construction, the economy and suitability 
of various design types have been carefully studied. As 
the state a result, appreciable savings in cost have been made 
y the po possible. 

and (2 The Norris and Wheeler reservoir areas were the first 
sene of road relocation activities. On these projects 
the highway embankments were of two general designs, 
determined largely by the type of materials at hand. 
At Norris there was a large amount of rock available from 
roadway cuts. ‘Therefore, the majority of the reservoir 
crossings on that project were constructed of rock for their 
entire width, from the natural ground level to a minimum 
eevation of 6 ft above normal pool level. Some of the 
roadway cuts did not provide sufficient rock for this type 
of construction and in these sections earth was used for 
the central portion of the embankment and the rock was 
placed on the outside. In the Wheeler Reservoir area 
the supply of rock was not sufficient for this typeof de- 
Here an earth embankment was used, with slopes 
on 3 protected by a 4-in. layer of bank-run gravel 
nd 10 in. of riprap. The earth was placed in 12-in. lay- 
ers in accordance with general highway specifications. 
studies for other reservoirs indicated that a 
further analysis would be required to determine methods 
for reducing settlement caused by saturation of the fills. 
Furthermore, it was realized that the crossings on these 
projects would be considerably longer and higher than 
those at Norris and Wheeler. Rock sufficient for the 
entire width of the fill and to cover the flat slopes would 
beexpensive. High embankments of earth with rock on 
the outside did not appear sufficiently stable without 
proper consolidation. To 
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Highway Embankments Across TVA 
Reservoirs 
PapER PRESENTED BeEroreE THE HiGHway Division at THE 1939 SpriInGc MEETING 


By F. E. Junior 
AssociATE MEMBER AMERICAN Society or Civit ENGINEERS 
Hicuway ENGINEER, TENNESSEE VALLEY AUTHORITY, CHATTANOOGA, TENN. 


Slopes of 1 on 8 protected with 12 in. of gravel on the 
portion under the pool, and grass from that point to the 
shoulder, are desirable where large amounts of material 
are required. The quantity of earth determines to a 
considerable degree the use of this slope because it has a 
direct bearing on the type of hauling equipment to be 
used, which in turn controls the unit costs. Embank 
ments of this type can be constructed economically up 
to a height of 16 ft or possibly higher when the earth is 
hauled short distances and the gravel is close by. Near- 
ness to a good supply of rock will also be one of the de- 
ciding factors in the use of this design. Safety is an 
important element in its favor, since the flat slopes are 
safer for vehicles that run off the shoulder and also they 
increase the distance to the water’s edge, thus eliminat- 
ing the need for guard rail, except at structures. 

Other designs to be considered have slopes varying 
from 1 on 2 to 1 on 3, with revetment consisting of 6 in. of 
gravel and 10 in. of riprap. The stability of the earth 
usually determines the use of such slopes. Economy in 
the cross-section of high fills is obtained by breaking the 
slope at the points permitted by analysis. 


ROLLED FILL EMBANKMENTS WITH ROCK REVETMENT 
PROVE ECONOMICAL 


Embankments that have generally proved cheapest to 
construct are those designed as shown in Fig. 1, with a 
compacted earth core having slopes of 1 on 1'/:. Re- 
vetment consists of a layer of rock 4 ft thick measured 
perpendicular to the slope, extending from the natural 
ground level to an elevation 1'/, ft from the top. Rip- 
rap is placed from this elevation to the shoulder. As 
the rock fill is constructed perpendicular to the slope, 
sufficient depth is allowed for the installation of guard 
rail. Originally, 6 ft of rock was used to provide a work- 
ing width for construction equipment, but experience has 
shown this to be more than necessary. Where a large 
amount of rock is available, this design is used on flat 
slopes because it requires less hand labor than riprap, and 
is therefore cheaper. 

Some variation is made in each design for a reservior 
crossing and particularly 
in those having portions 
of the fill below the maxi- 
mum drawdown pool. 
Under these conditions, 
no protection is placed 
from the natural ground 
level to an elevation 5 ft 
below drawdown, but this 
portion of the fill is made 
no steeper than 1 on 2'/s. 
The reason for using a flat 
slope is to provide addi 
tional material in case 
there should be erosion 


availability 
nt material. 





A Lone Frit Apout 30 Fr in Hercut Was REQUIRED FOR U. S. 
Hicuway 241 NEAR GUNTERSVILLE, ALA. 
363 





after construction or while 











304 


the reservoir is being filled. Once the pool has risen to 
the level of maximum drawdown there is no further dan- 
ger. This method of construction sometimes saves as 
much as one-half the total amount of revetment placed. 

The general design slopes having been determined, the 
work on all projects is approached in a similar manner. 
The necessity for taking samples of the soil is decided 
from preliminary design of the embankment at the time 
the location is approved. Samples are omitted for fills 
10 ft or less in height and for those having very flat 
slopes, because field selection of the soil for these con- 
ditions is satisfactory. An earth auger is used to obtain 
the necessary samples, except in special cases such as an 
existing embankment that will become a part of the com- 
pleted work. These require a soil sampler that will re- 
move the material in an undisturbed condition. 

Preliminary design data, such as plan, profile, and 
typical cross-section, are forwarded with the samples and 
location records to the Authority’s Soils Mechanics 
Laboratory for analysis and recommendation. Test 
results of each sample, with corresponding safe fill 
heights and slopes, are submitted by the laboratory in a 
detailed report. Determination of safe heights and 
slopes is based on the Swedish and Taylor methods of 
computation for capillary saturation and sudden draw- 
down conditions. Final design of the embankment is 
prepared from the data submitted in the report, due con- 
sideration being given to the type of wave protection 
economically suited to the slope suggested. 


METHODS OF CONSTRUCTION 


Control of construction to obtain the design require- 
ments for embankments with rock-fill protection through 
reservoirs is outlined in the following paragraphs. Much 
of the information is applicable to other types of fills as 
well. 

The earth core, or central portion of the embankment, 
is constructed in layers with a maximum thickness of 
6 in. Maintenance of the water content within the 
limits of the design is important in order that maximum 
compaction be obtained. The compaction equipment 
used is a sheepsfoot roller weighing not less than 1,000 Ib 
per lin ft of tread, or vehicles weighing not less than 8 
tons loaded and operated so that their tracks are dis- 
tributed uniformly over the entire layer. As consider- 
able difficulty is experienced in obtaining compaction at 
the edges of the fills, the sheepsfoot rollers are always 
used along the shoulders, allowing them to extend be- 
yond the edge as far as practicable. 

Adjacent to structures where the usual construction 
equipment cannot be used, compaction is obtained by 
hand tamping. Moisture control and placement of the 
material in uniform layers is the same as for the re- 
mainder of the embankment. The tampers weigh at 
least 15 lb and have a tamping face of not more than 10 
sq in. 

Rock fill for the protection of earth embankments is 
constructed of material consisting of at least 85 per cent 
rock. It must all pass a 3-ft square opening and 20 to 
75 per cent of it must pass a 1-ft square opening. This 
general graduation assists in obtaining a reasonably com- 
pact mass consistent with the kind of stone available; 
the smaller stones fill the voids between the larger ones 
and the fine material fills the smaller voids. Care in 
selecting the material to make sure that it is properly 
graded is essential, for planes of weakness may develop 
if earth is present in such quantity as to prevent suffi- 
cient contact between the rock surfaces. 

The rock is placed in layers which are consolidated by 
hauling each truck load of material over the layer under 
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VoL, No 6 
construction a distance of at least 100 ft. This min; 
mum distance is specified to insure longitudinal] omg 
ment of the equipment over each layer, thus requirin, 
the full load to be applied. The thickness of the lay 
is determined by the size of the largest stones and om 
permitted to be greater than 4 ft. When the material ; 
dumped from the edge of the earth fill, it is spread withs 
bulldozer. . 

Usually in constructing embankments with rock-fil] 
protection, the placement of earth and rock Proceed ty. 
gether. First the earth layer is built up to the thickness 
of the rock layer to be placed; then the rock layer js 
constructed up to the level of the earth. This permits 
the hauling and spreading equipment to assist jn ob. 
taining a good bond between the earth core and the rock 
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TypicaL EMBANKMENT WITH ROCK-FILL Prorectioy 


fill. In placing the earth layer, caution should be ex. 
ercised to prevent the earth from sloughing onto the rock 
layer below, thus forming ridges and seams that would 
destroy the bond. To further insure proper bond be. 
tween the earth core and the rock fill, each layer js 
saturated with water at the junction of the two mate. 
rials. 

Regular inspection is made during the construction of 
these embankments to make sure that the desired results 
are being obtained. Particular attention is given to the 
water content and the thickness of the layers in the 
earth core. This is especially important when fills are 
being constructed to their maximum allowable height. 
Samples of completed portions of the fill are taken, and 
their dry density is determined and compared with that 
designed. Whenever this density fails to meet design 
requirements, the material is removed and again com- 
pacted. The necessity for greater care in placing ma- 
terial in the shoulders is indicated by the fact that tests 
of this portion of the fill show less compaction than the 
remainder, sometimes by as much as 10 per cent. How- 
ever, this compaction is maintained equal to or greater 
than that designed. 

Embankments constructed in the manner indicated 
have met the requirements of design very satisfactorily 
The compaction obtained has been equal to or greater 
than that designed, even around structures, where hand 
tamping is used. 

Use of the method of design and construction described 
herein has been easily justified by the results obtained 
The small increase in unit cost due to the use of rela- 
tively large quantities of rock and to the care taken © 
compaction, is negligible in comparison with the saving 
made by using steeper slopes, thus reducing the amount 
of fill required. This becomes a large item when the 
embankments are long and high. In addition, the cost 
of maintenance is greatly reduced; there is no settlement 
of the fill below the minimum elevation stipulated in the 
contracts, and the rock fill, being much thicker thar 
other types of revetment, gives added protection Irom 
the action of waves. However, it is essential that te 
earth and rock be placed in accordance with a ™s" 
specification to ensure stability, because portions al 
these fills are submerged at all times or at frequett 
tervals. 


Sul 


result 


MS Minj- 
" Move. 
quiring 
1€ layers 
id is not 
tterial is 
id with a 


rock-fil] 
ceed to. 
hickness 
layer IS 
permits 
t im ob. 
the r ck 


TECTION 


1 be ex- 
the rock 
it would 
ond be- 
layer is 
fo mate- 


iction of 
d results 
m to the 
; in the 
fills are 
- height 
cen, and 
ith that 
t design 
‘in com 
ing ma 
rat tests 
than the 

How 


greater 


idicated 
actorily 

greater 
re hand 


escribed 
btained 
of rela- 
taken 10 
Pp saving 
amount 
hen the 
the cost 
tlement 
d in the 

















ENGINEERS’ NOTEBOOK 


This tepartment, designed to contain ingenious suggestions and practical data from engineers both young 








, should prove helpful in the solution of many troublesome problems. 
it, 8/2 by Ll in., suitable for binding in loose-leaf style, are available each month at 15 cents a copy. 


Reprints of the complete de- 








The Nomograph as an Aid in Computing Backwater Curves 


By |. H. Sreinserc 


Assistant Enoineer, U. S. ENcrineer Orrice, St. Paut, Minn. 











Substituting these functions in 
Eq. 5, multiplying both sides of 
the equation by fe(Qo), and re- 
placing f:(Qo)fe(Qo) by fs(Qo), 


Ix(Qo) = Ex, fe(Qo) + Q.? [6] 
Equation 6 is a type form of 
equation for a nomograph repre- 








\ computing backwater curves Ey} _ 9, fel 
by the rating curve, or Grimm Pa 
method, it has been found that a 
nomograph can be constructed 
~eadily from the observed rating _ 7 
curves, which will eliminate the § : 
necessity of making several trial  § F 
slutions in order to obtain the Reach B 
correct value of the open-river or ry 


natural discharge. A nomograph 
of this kind will be particularly useful where frequent com- 
outations are to be made over the same stretch of river. 
Referring to Fig. 1, Eo, Qo, and So are respectively 
the elevation, discharge, and fall for the open-river con- 
ns, and Ey, Q,, and S, are the corresponding values 
for the backwater conditions at Section 1 for Reach A. 
With Q, and Ey, being known, it is required to determine 
the elevation Ey» at Section 2. 


| 
In the Chezy formula Q = ACYR>, where Q is the 


lischarge, A the area, R the hydraulic radius, L the 
ength of the reach, S the total fall, and C a constant. 
\ll linear dimensions are in feet.) From this equation, 


Si 


} 
Q = Aly R, 7 [1] 


ee ae 

‘ 0, = A, = 
and Q, ACRE... Saari 

in the computation of flow lines, the hydraulic elements 
are ordinarily considered as being a function of the mid- 
point elevation of each reach. Thus, if the flow lines 
ior Y and Y, pass through the same midpoint of Reach 
1, we can place Ag = A, and Ry = R,. The value of C 
sassumed to remain constant. Then, dividing Eq. 2 
vy Eq. 1 and solving for S,, 


S, = (B) x 5. eet ae 


i computing the backwater curve from Section 1 to 
section 2, or upstream, 


. S 7 S. 
EK=EK+>5=E,+3..........[4] 
Substituting the value of S, from Eq. 3 in Eq. 4 there 
+2 = B+ Oto (5] 

. °°" = VU, 2 Qh? 
nince Eo and So are dependent upon the value of Qo, 

S 9 
We Can writ rae 


5 as fi(Qo) and ve as fo(Qo). 
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NOMENCLATURE 


sented by two parallel straight 
lines and a curve, similar to 
that presented in Fig. 2. 

For computing a backwater curve from Section 2 to 
Section 1, or downstream, Eq. 4 becomes 
E,=Ey- 2=E,- >. (7) 


and upon reducing to the type form, becomes 


F3(Qo) = E,fe(Qo) — Q,?........... [8] 


which results in a nomograph similar to that shown in 
Fig. 3. 
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(For Computing Upstream) 
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TypicaAL NoMOGRAPH FOR BACKWATER COMPUTATIONS 
(For Computing Downstream) 


Fic. 3 


The relation between the variables in Eqs. 6 and 8 is 
rather complex, and any attempt at an algebraic solution 
requires several trial computations. However, these 
solutions are not necessary because the nomograph can 
be constructed graphically from quantities which are 
readily determined from the known open-river rating 
curves (Fig. 4). 

Scales for the two variables, £, and Q,, are first con- 
structed on two parallel straight lines drawn any con- 
venient distance apart. The fact that &, in Eq. 6 is of 
the first power, indicates that the divisions on the £, 
scale will be uniform; and since Q, is of the second 
power, the divisions for Q, will be proportional to the 
square of the discharge. 

The Q» scale is then constructed graphically ‘from 
points determined by the intersection of a pair of lines 





Fic.4. Opgen-River RATING 
Curves (Basic DATA FOR 
NoOMOGRAPHS) 


Elevation, in Feet 














20 30 40 50 60 
Discharge, in Thousands of Cu Ft per Sec 


representing two conditions of Qo. The first of each of 
these pairs of lines, shown as a in Fig. 5, is drawn by con- 
necting any discharge on the Q, scale with its correspond- 
ing elevation on the E, scale, as obtained from the 
known open-river rating curves. The midpoint eleva- 
tion for this discharge is then determined. Since for 
zero discharge the elevation at the end of the reach will 
be the same as that at the midpoint, the line connecting 
this elevation on ‘the E, scale with zero on the Q, scale, 
shown as 6 in Fig. 5, will intersect a at a point on the 
Qo curve. After a sufficient number of points have been 
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established in this manner, the Q, curve is , structed 
by drawing a smooth curve through these points _ 

Divisions for the Q» scale are then determined j,,. 
the intersection of this curve with lines drawn throy:: 
a discharge on the Q, scale and its corresponding ¢le,,, 
tion on the £, scale, as previously explained. -_ 

The So scale is constructed by plotting opposite ea: 
discharge on the Qp» scale the difference in elevation Ps 
feet, between the upper and lower ends of the reach j 
that discharge. * 


Example 1 (computing upstream): it is desired ; 








compute the backwater curve for a flow of 0, equal 4 a 
to 35,000 cu ft per sec for Reaches A and B, with the oe 
elevation E,, at Section 1 equal to 620.00. hilit 
The straight line drawn on Fig. 2 through the give, Vor 
values of E,, and Q, will intersect the curve for Reach Ver 
A at the desired values of Qo = 40,900 cu ft per sec ans 
So = 1.74 ft ee AN 
no = -f ° ion 
Substituting these values in Eq. 3, Sy = 39,000\* ’ ons 
; 40,900 radit 
174 = 1.28. Therefore, the elevation Ey» at Sectign ow 
2 is 620 + 1.28, or 621.28. Similarly, for Reach B, with At 
Ey» = 621.28 and Q, = 35,000 cu ft per sec, the values chan 
of Qo = 38.4 and So = 1.30 are obtained from the curve ule 
for Reach B, from which S, = 1.08. Then E,; = 621.284 gg 
1.08 = 622.36. mod 
Example 2 (computing downstream) : Given the eleva. back 
tion Ey = 623.5 at Section 3, and Q, = 35,000, use the . 
nomograph for the downstream computations (Fig. 3 neo! 
which will give Qo = 50.2, and Sp = 1.31, from which han 
S, = 0.64, and Ey = 623.5 — 0.64 = 622.86. For grees 
a. 
r~ 621 r 
Le Midpoint E! for 40 000 
: Cu Ft per Sec 
f- 620 ~Y 4° gs tor 40000 
~*yr-— Cu Ft per Sec 
~ ~— at Section | 
N 
- ~~, % 3 
Fic. 5. METHOD OF }- 618 : g 
CONSTRUCTING 3 
NOMOGRAPH 3 asl 
+ 617 . 
L 
r- 616 
- 615 -_ “7 
5 4 
L 614 ” 
, 
Reach A, Q» = 59.8 and So = 1.52, which gives 5, = 
0.52 and Ey = 622.86 — 0.52 = 622.34. ttack 
In analyzing the nomograph for downstream compu deterr 
tions (Fig. 3), it is evident that for some combinations the re’ 
of E, and Q, the line connecting these values will un slope, 
intersect the curve at any point, and therefore there = frictio 
be no solution. For other combinations of £ and (/ w tive r 
points of intersection are possible, which w uld wre, shown 
to indicate that there are apparently two possible = probal 
tions. However, in attempting to compute the flow - error j 
for the adjacent downstream reach, it will be 1 _ One 
impossible to obtain a solution. —_— inctio) 
From this it may be concluded that for ever) Rae the eq 
there is a corresponding minimum elevation below © “< having 
a flow line for that discharge cannot exis' Frictix 
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Friction in Hydraulic Models 


By Tuomas DeF. Rocers 
First Lieutenant, Corps or Encrneers, U.S. ARMY 


YDRAULIC models are frequently built to investi- 
H henomena other than friction, for which, 
severtheless, @ knowledge of the effect of friction is es- 
ential. Common practice has been to use the Manning 
formula, which the friction parameter, n, is sup- 
sosediy constant for any given surface. The inapplica- 
ility of this relationship, as pointed out by Herbert D. 
Vogel, M. Am. Soe. C.E., and J. P. Dean (‘‘Geometric 
Verus Hydraulic Similitude,” Crvi. ENGINEERING for 
August 1932), is due to the fact that except for condi- 
tions of fully developed turbulence, m is not actually a 
~nstant but varies with the slope and the hydraulic 
-adius. Furthermore it is known that the shape of the 
dow cross-section also influences its value. 

An investigation of the effect of roughness in open 
channels, conducted at the University of California by 
the author, indicates the manner of this variation and 
suggests another method of evaluating friction losses in 
modelsa method which, having a rational theoretical 
background, is probably more reliable. The object of 
this investigation was the extension of the modern 
theory of turbulence to open channels. A triangular 
+hannel, 70 ft in length, was used in the tests. Two de- 
srees of absolute roughness were investigated: (1) that 
{a smooth varnished surface, and (2) that obtained by 
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attaching sand grains, the mean diameter of which was 
determined from a sieve analysis for use in computing 
the telative roughness. For each combination of bottom 
‘ope, discharge, and surface used, the Weisbach pipe 
in ton coefhicient f, Reynolds number R, and the rela- 
We roughness e/R, where determined and plotted as 
arwhs Fig. 1. A precision analysis indicates that the 
probable error in the results is due largely to the probable 
ar tin the instrument measurements. 

_. le of the conclusions of the investigation is that 
~ tion in a } draulically smooth conduit is governed by 
ba equation 1//f = 2 log (RV/f) — 0.8, an equation 
>. 6 @ tational derivation (see “Turbulence and Skin 
dor von K&rman, M. Am. Soc. C.E., 


Journal of the Aeronautical Sciences, January 1934), regard- 
less of the geometry of the flow cross-section. For all 
practical purposes this equation agrees with the Blasius 
law, f = 0.316/R”‘, over the range of conditions en- 
countered in hydraulic models. By comparing the 
Blasius and Manning formulas the following expression 
for Manning’s » for smooth surfaces may be derived: 


0.148RYV24pV8 
7 evs 





Pith ms) 


in which » represents the kinematic viscosity and V the 
mean velocity. 

Captain Vogel, assuming that m has the same value in 
the prototype as in the model, and that the hydraulic 
radius may be represented by the depth, has derived the 
following model law: 


q = Mgt, . er eg 


in which g represents the ratio of discharge in the model 
to that in the prototype, / the ratio of horizontal distances, 
and d the ratio of depths. By a similar analysis, but 
using Eq. 1 to express n, there results the following 
model law: 


Oe idee sia sveeviet le 
Table I compares the values of g resulting from this law, 


those resulting from the two laws derived by Captain 
Vogel, and those resulting from actual measurements. 





TABLE I. COMPARISON OF THEORETICAL AND ACTUAL DISCHARGES 
Mopeu q = l8/1dies/t? = g = ]1/2d18/6) = g = 1d3/2 MEASURED 
CHARACTERISTICS (From (From (From qd 
A Blasius Manning Froude’s 
Surface / d Equation) Equation) Law) 
Concrete: 
A 1:4,800 1:360 1:26,000,000 1:24,000,000 1:32,800,000 1:21,000,000 
B 1:4,800 1:200 1:6,900,000 1:6,700,000 1:13,600,000 1:7,200,000 
C 1:2,400 1:120 1:1,585,000 1:1,567,000 1:3,155,000 1:1,570,000 
D 1:1,200 1:48 1:145,000 1: 152,000 1:399,000 1:150,000 
Sand Bed: 
E 1:720 1:72 1:291,000 1: 284,000 1:440,000 1:300,000 
F 1:720 1:72 1:291,000 1: 284,000 1:440,000 1: 280,000 


The data for the comparison are taken from Captain 
Vogel’s paper. It will be noted that good general agree- 
ment is obtained using either Eq. 2 or Eq. 3. Even bet- 
ter agreement, however, may be expected using the 
Biasius relationship (as in Eq. 1), if in the derivation of a 
model law the actual widths and depths, and conse- 
quently the ratio of the hydraulic radii, are known. 

It should be remembered that the above discussion ap- 
plies only to hydraulically smooth surfaces. For rough 
surfaces the investigation indicated that even with fully 
developed turbulence, Manning’s n varies not only as the 
one-sixth power of the roughness projections but also in 
some manner with the geometry of both the roughness 
and the flow cross-section. It may be concluded, then, 
that unless the law governing this variation is known, 
geometric distortion of hydraulic models is advisable 
only for hydraulically smooth conduits if friction forces 
are of importance. 














Spacing of Stirrups in Reinforced Concrete Beams 


By WiiuiaM J. Larkin, Jr., M. Am. Soc. C.E. 


DesiGninc Encineer, Marquette CeMent MANUFACTURING Company, La Sate, ILL. 


ANY designers see no need of following any exact 
method of determining the full gamut of spacings 

for stirrups in reinforced concrete beams. To save time 
they simply compute the required spacing at a few points 
along the beam (often only at the support) and are then 
able, from past experience or by reference to tables of 
typical spacings, to arrive at an acceptable arrangement. 
In general, designs so made are not inadequate. In par- 
ticular cases, however, especially as the number of 
stirrups increases, they may become questionable. 

lo follow a practice of completely determining the cor- 
rect spacings, as an advisable step in the proportioning 
of stirrups, need not entail a deterrent amount of work. 
The procedure described here obtains results by an 
operation hardly more extended than the computation of 
a single spacing by the usual method. It is based on the 
usual design assumptions and basic formulas as given in 
the paragraphs on diagonal tension and shear in the 1937 
Progress Report of the Joint Committee. 

Beams under uniform load will be considered first. 
Let 


N = the total number of stirrups for one end of the 
beam 
a the length of the ‘‘steel stress shear triangle’’— 


that is, the shear diagram minus the area repre- 
senting the amount of stress assumed to be car- 
ried by the concrete 


x the ordinal number of any stirrup counting from 
the apex end 

y = the distance to that stirrup from the apex 

s the spacing between that stirrup and the next 


stirrup, number x + | 


Now, given the steel stress shear triangle indicated in 
Fig. 1 (for which a = 60 in.), let it be required to deter- 
mine the spacings for 5 stirrups. 

The vertical lines, full and dotted, divide the triangle 
into 10 equal-area portions, the dotted lines representing 
the positions of the stirrups. It can be shown that the 
lines parallel to one side of a triangle, that divide the 
triangle into any desired number of equal parts, are at 

distances from the 














\. a=K/10 =60 + apex that are pro- 
le L.= KV9}- ~ portional to the 
' L,~KvS- “ square roots of 
an P were : | the successive in- 

loan, opel tegers. Thus the 

bt. «KV/A4 distances to the 

5) ; full lines are pro- 
5) 4) @ ei i ; portional to the 
1? Se | qT square roots of 
successive even in- 

tegers, and the 
distances to the 
stirrups are pro- 
Ff | 5 portional to the 

> G 3 2 q@ . @ square roots of 
Se ee a ee it successive odd in- 
-—y=KV3 - tegers. The en- 

. Rese " _ circled numbers in 

we oe d Fig. 1 are values 
of x. The sym- 

Fic. 1. Sree: Stress Swear Trianote, bol L is used in 
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tances other than those to the stirrups. From Pip 
it is evident that K = 60/+/10, or, in general that 
a 
K iy ———_ ar 
V2N “a 
y= KvV2x-1...... 
j= VW = K Tie. © 


To provide for comparisons with the approximate ; 
sults to be obtained later, the illustrative problem m, 
first be solved by using Eq. 2, which gives mathems; 
cally correct values. This solution is given in Tabj | 
in the form of listings of the slide-rule settings and rea; 
ings. The advantage of using the slide rule is obyioy: 

In Table I we were obliged to record the slide-ry), 
readings and then go through a series of subtractions + 


TABLE I. SoivutTIon oF ILLUSTRATIVE PROBLEM BY Meavs 
Eo. 2 
Exa 
Stipe-RULE COMPUTATIONS Compvrt 
. +} 
Differences ‘ 
or Spacings 
Setting 10 on Scale B at 60.0” on Scale D = a 
3.1” = f 
Opposite 9 on Scale B is 56.9” on Scale D = ys th 
6.7° = a? ns 
Opposite 7 on Scale B is 50.2” on Scale D = ys A 
7.8" = s 7.77 Se 
Opposite 5 on Scale B is 42.4” on Scale D = ys : 
9.6" = 5 pe 
Opposite 3 on Scale B is 32.8” on Scale D = ys Wl 
13.8” = 13.88 +l 
Opposite 1 on Scale B is 19.0% on Scale D = ay 
19.0% = 18.97 cas 


obtain the desired spacings. The following derivati 
shows how the spacings may be read directly from th 
slide rule. 

The first derivative of Eq. 2 is f(x) = K/V 2x - 








The law of the mean states that, in the interval from the 
x = ato x = 6 of a continuous function, there is w pos 
intermediate value of x, say x; such that f(b) — /\@) = run 
f'(x:) (6 — a). In the case of Eq. 2 the spacings of the tak 
stirrups are the increments of that function for succes the 
sive unit increments of the variable x. Therefore, () -¢ dist 
= lands = f’(x) = K/V 2x, — 1. For the functor yor 
with which we are dealing, the mathematically correc! sen 
values of x; do not bear a simple relation to the know ing 
factors. However, we can use the mid-values 0 ! ons 
instead of the true values of x; and obtain results sw be 1 
ficiently accurate for all practical purposes. Letting * pert 
be the mid-value of x in each interval, we shall assum A 
that the following equation is essentially correct on 

K r F 

§ @ «<= = q 

V 2x, — 1 4 

Solving Eq. 2 for y = 0 gives x = */2 at the ape v ti 
the triangle. Solving for y = a and for K = 4 V~' Tups 
gives x = N + '/; at the support. In the case 0! Fig. has t 
therefore, we have the following series of values ar 
more 
x = t/, l 2 3 4 P ~~ lnste 

x = S/, 1g Qe Bg 42 OM 
2x,,-1= 3 2 4 6 8 vs 





No; N o. 6 


ments of x in the first and last intervals are 
f1. In the statement of the law of the mean, 





ynsteaG » 
therefore, the factor (6 — a) becomes '/s, and as a result 
we have for the terminal spacings, 
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For any value of n, L is the distance from the apex 
to the intermediate dividing line beyond stirrup w. 
If mn = N, then L = a, and letting S be the full spacing 
at the support (the distance from stirrup No. 5 to an 














1 K _, assumed stirrup No. 6) we would have 
a Paes . [5] ees a ? 
im Fig ' . . m ‘ S = ay pees ioebsneneenenees (7] 
that rhe listing of the slide-rule computations for the solu- = 
‘ the illustrative problem by means of Eqs. 4 and Equation 6 may be applied to definite advantage in 
-viven in Table II, the readings, of course, being made _ the case of beams under concentrated loads, and may be 
ee 11 Sonursoss op IhkOurmaviws Prose sy Meas used in any case in preference to the method first ex- 
> or Egs. 4 AND 5 plained. An approximately correct procedure is to de- 
Exact termine each value of L from the preceding value of L 
; LIpE-RULB COMPUTATIONS : — Error by deducting the last computed value of s. The use of 
ote Sen Gena = this method for the solution of the illustrative problem is 
on Seale A is 6.2” on Scale I by 1/: = given in the left-hand half of Table III. The tabulations 
ximate p » ot biases 3.078" 0.001" are more detailed than necessary, the calculations having 
blem ma . . 6.708” 0.013" been carried to one decimal place solely to permit of 
tathemat: te 6 on Scale A is 7.7” on Scale I by 1 = sul, . af comparisons with the previous solutions. In actual prac- 
n Table | Lees Te ee 7 Tt ‘28" tice the next higher whole numbers would suffice, and the 
and read . en 9.487" 0.076" process would stop when the maximum permissible spac- 
ate aot Ee 18.40 on Seale T by = 3.416" .473"-«S Was reached. In the right-hand half of the table, in- 
. slide-ruk on Scale A is 26.8” on Scale I by 1/2 = i cluded for purposes of comparison, are the true values of 
ractions | 13.416" 5.558", from Eq. 2, and the resulting values of s, from Eq. 6. 
» the inverse scale. The final column of figures gives the It is evident from Table III that, whatever the dif- 
Means ferences between the exact computations of Table I ference is between the approximate value of L and the 
and those of Table II. exact value, the difference between the corresponding 
Bxact rhe values in the last column of Table I] are the errors values of s is much less owing to the division by 2”. The 
— that result from using the approximate Eqs. 4 and 5 in error increases as we approach the apex but is negligible 
this particular example. These errors, however, would until the spacings s,; and s; are reached. Usually the 
run in the same ratio to each other in any problem. The ™aximum permissible spacing will govern before these 
. nlv error that is of any significance is that in s,, but last two calculations would have to be made. 
this distance is y, and, as was noted in Eq. 3, is equal to The following would serve as a formal statement of the 
6.7 K. The value of K, by the setting of the slide rule, ison alternate approximate procedure: Let N be the total 
_ Sale D opposite 1 on Seale C and is also on Scale I op- number of stirrups to be spaced in a, the length of the 
posite | on Seale A. Hence we need not apply Eq. 5, steel stress shear triangle. The full spacing at the sup- 
with its resulting error, to determine s;. In practice, port is a/2N, or S. The distance from the support to 
13.880” the first reading may be made from 2N, or 10 in this the adjacent stirrup is 5/2 or s,; the next spacing is 5,, 
18.974" case, instead of 9'/». Pe ©... 2 a ae (a —S) — &. 1 
lhe solution of a stirrup-spacing problem can then be 2(N — 1)’ > ae 2N — 2) ’ eae 
derivation generalized as follows: Let N be 
y from the the total number of stirrups to Tasie.III. Sotutions or ILLUSTRATIVE PROBLEM BY MEANs oF Eg. 6 
——_ be spaced in a, the length of the From APPROXIMATE VaLues or L From Exact Vatuss or L 
V/ 2x - steel stress shear triangle. Set ~~ ¥. — . = 
erval from the slide with 2N on Scale B op- Divarvcditdoennas =60.0° 2N=10 S=6.0" ss= 3.0% Ls=KV91/2 = 58.5" 2n=9'/2 2se= 6.2" so= 3.1” 
there is a posite a on Scale D. Set the pe te ; a aoe “9 = : daha face ae nl ee aa fs a. tabeneree — + 
. ae . , « = 4. - =47 Oe @ © ccccces = 7. j= = a ™G £cevocsests ? ° 
) — fia) = runner on 2N on Seale A and = 7, 47 3_ 79*0394" on 4... n= 08 Leki “aan 0 _ 9.5" 
pings of the take one-half of the reading on  ;, 2.39 4*— 9.87=29.6" n= 2 ....... =14.8" LimKV/2 =26.8" 2n=2 ......... 520134" 
for succes the inverse Scale I to give the  1,=29.6°-14.8"=14.8" ....... ..ee08 114.8" Loe KV1/p =13.4" 2n=—1/, 25,= 26.8" = 13.4" 


) 


fore, (0b -@ 
the function 
ally correct 


distance from the face of the sup- 
port to the adjacent stirrup. Move the runner down the 
series ol even numbers on Scale A and read the succeed- 


the know: ing spacings in turnon Seale I. The final spacing is read 

values of 2 on Seale lopposite lon Seale A. Add stirrups, as may 
results sul be required at the apex end to conform to maximum 
Letting 1 permissible spacing requirements. 


From the foregoing discussion another relation may be 

derived which provides an alternate procedure. If we 
mie . 

multiply both the numerator and the denominator of 


hall assume 
rrect: 








; Eq. 4 by V2x,, — 1 we have s = KV 26~ ‘. By 
: 2x, — 1 
the apex d ea rhe expression KV 2x, — 1 gives the values of 
ae ’ ‘0 lie intermediate dividing lines between the stir- 
oh Fis. Tups, the full lines of Fig. 1. For these distances L 
se of ig. } has been substituted for y to avoid confusion. Obviously 
“al me nine to 2x. Therefore s = L/2x. A 
: 5) ative notation results if we use the symbol n 
0 ~ stead of Xx, or - 
v/a 
9'/s Tee eee (6] 


continuing up to the maxmum permissible spacing. 

Beams under concentrated loads can be handled in 
exactly the same manner as beams under uniform load. 
In this case the steel stress shear diagram is a trapezoid, 
but the non-parallel sides can be extended to intersect 
and thus form a triangular figure. N then becomes the 
total number of stirrups that would be required in the 
full triangle. It can of course be computed by dividing 
the area of this triangle by the “‘stirrup value.” 

Except in rare instances N will not be integral. In so 
far as practical accuracy of results is concerned, the 
nearest integral number may be used. It may be noted, 
however, that the actual value of N, as determined in 
any problem, could be used to determine the mathe- 
matically correct positioning of the stirrups, since Eq. 2 
is a continuous function and x may have any value and 
still define a distance y from the apex. The simplest 
solution is to solve Eq. 7 for both ends of the trapezoid, 
after which the intermediate spacings are determined by 
inspection. 
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An Ancient English Bridge 


lo rue Eprror: In the “Autobiography of George H. Pegram,”’ 
in the April issue, there appears some material relating to New 
York’s elevated railroads together with a hazarded opinion that, 
“These structures are today (1933) probably the oldest metal 
structures, in point of service, in the world.”” The same article 
includes a photograph of a portion of the Sixth Avenue Elevated, 
1879-1939, now being razed, and the caption refers to it as a 
“venerable structure.” 

Limiting our survey to bridges alone, which are still in service 
today (1939), there are in England alone a number of major engi- 
neering works which outrank the New York elevated railroads in 
point of time. Incidentally, they may be considered as bridges for 
purposes of comparison 

rhe Chepstow Bridge, over the Wye River, contains 5 spans in 
cast iron, the center span being 112 ft; it was opened in 1816, and 
still carries main highway traffic. The Saltash Bridge, near Ply- 
mouth, contains two main spans of 455 ft each, suspended from 
single elliptical tube girders, all in wrought iron. The spans also 
incorporate eye-bar suspension. This bridge was designed by the 
famous Brunel, was opened in 1859, and todaystill carries the heavi- 
est express trains 

Another well-known bridge is the Clifton Suspension Bridge over 
the Avon River near Bristol. It is of eye-bar construction, has a 
span of 702 ft, was opened in 1864, and is still carrying heavy road 
traffic. The Menai Straits Bridge, designed by Telford, first 
president of the Institution of Civil Engineers, was opened in 
1826. It is also of eye-bar design, and has a span of 580 ft. It 
has been strengthened in recent years, which modifies its claim to 
continuous service. 

But the claims of all these structures—and.there are others— 
to be regarded as venerable must be retired gracefully before that 
of the patriarch of metal bridges, whose photograph appears on the 
Page of Special Interest in this issue (reproduced through the 
courtesy of the Director, the Science Museum, South Kensington, 
London). This structure, the Coalbrookdale Bridge, which spans 
the River Severn near Brosely in Shropshire, was designed, cast, 
and erected by one Abraham Darby, a local ironmaster, in 
1779, and was therefore already a century old when the Sixth 
Avenue line was built. Without structural alteration or renewal, 
it still functions as a highway toll bridge, one of the very few re- 
maining in England. With the exception of a few minor parts it 
is of cast iron throughout; its five ribs are cast in sections, with all 
fastenings made with cotters and keys, and give the bridges a fairly 
well-proportioned appearance. 

Its span is 100 ft 6 in., with a rise of 40 ft 0 in. at the center above 
the springing line. Undoubtedly it owes much of its long life to 
the original abutments still soundly based on good rock, which 
have stoutly resisted all floods over its long and honorable career 
of 160 years 
r. A. Ross, M. Am. Soc. C.E. 


London, England Consulting Engineer 





Economical Planning of Hydroelectric 
Plants 


Dear Str: The fact that my paper on “Initial Investigations 
and Economical Planning of Hydroelectric Plants,” in the Decem- 
ber issue, has prompted discussion has been of great satisfaction 
tome. In his letter in the February issue, Robert A. Monroe made 
a particular point of comprehensive regional planning with the 
multi-purpose development of sites and the incidental use of the 
power developed. He also pointed out that the developments of 
the larger river systems must necessarily be undertaken by govern- 
mental agencies. In the writer’s opinion, the development of power 
under the conditions mentioned by Mr. Monroe, in which it is 
considered “‘incidental—even though it may carry the major part 
of the cost of a multi-purpose project’—does not present an engi- 
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neering problem involving economic considerations, but rather m 
be viewed from a sociological or political standpoint = 

As a result of observation of some of the multi-purpose struc 
tures built to date, the writer is unable to subscribe to Mr same 
idea that, “It will be possible to utilize some but not all of the flood 
storage capacity to impound water for low-water regulation of 
power after the danger of floods has passed.” Any encroachment 
upon the capacity of a reservoir reserved for flood storage for power 
purposes involves taking extremely dangerous risks as Nature fre. 
quently refuses to follow established standards or precedent 

In the same issue, Professor Barrow pointed out that in designing 
and building hydroelectric stations the cost of equivalent steam 
stations must be given very serious consideration—also, that the 
engineer should not overload his system with extensive storage 
capacity on the headwaters until he has assured himself of jts 
economy. The writer subscribes very heartily to these two princi- 
ples. 

From the letter of Philip Sporn, in the March issue, it is evident 
that he and his organization have a complete understanding of the 
necessity of sound economic planning in connection with hydro. 
electric work. Mr. Sporn pointed out that after such a study has 
been made, to interpret the result requires the combined ideas and 
efforts of specialists in the organization with a broad background 
of experience in power system design and operation. This point 
was brought out by the writer in the original paper but, unforty. 
nately, in abstracting these papers it is not always possible to retain 
the desired emphasis. 


ments, and questions of national economy should be considered 
in evaluating a proposed hydro development against a steam plant 
and because of the uncertainty of these, hydro power must cost 
less than the equivalent steam in order to be justified. These points 
are worthy of careful thought, but the writer believes there are also 
other points that may favor the hydro development. For example 
uncertainties are always present in the costs of fuel for steam plants 
because of unpredictable trends of labor and transportation. The 
principal point, however, is that a careful comparison and analysis 
must be made of all the many elements entering into the picture 
and each case decided upon its respective merits. 

Mr. Sporn has also called attention to the rate of system load 
growth, pointing out that it is a very exceptional property that 
can show a load growth in excess of 5 per cent. This statement is 
very true, and the predicted peak-load growth shown in Fig. | is 
only a trend curve and, due to changing economic conditions, the 
actual load in any year may depart very materially from this line 
In my article I indicated that by 1938 the load should have a peak 
ing demand of approximately 123,000 kw, and in checking back 
through the records, in response to Mr. Sporn’s inquiry, it was ac- 
tually found that the peak load was 121,000 kw. 

One of the principal reasons for presenting this paper was to 
focus the attention of engineers on the economic problem which 
must be satisfactorily solved before any commitments have been 
made. It is the writer’s hope that in coming meetings of the Society 
other engineers will discuss this question fully and in its broadest 
aspects. 
A. T Larnep, M. Am. Soc. CE 

Civil and Hydraulic Engineer 


Phoenix Engineering Corporation 
New York, N.Y. 


Urban Zoning Problems 


To THe Eprror: When Mr. Orton, in his article in the Apel 
issue, says that, “‘One of the great sources of loss m our growing 
American cities has been their instability,” he understates ' he fact 

Ever since Colonial days our whole program of growth has - 
predicated upon constant change. We have counted upon - 
ever-rising tide of population growth to offset depreciation @ build 
ings due either to neighborhood changes or to physical deteniors 
tion. In other words, we have believed it unnecessary to amortvs 
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irban buildings, confident that rising land prices we will get back to a condition where private capital can afford to 
ffset depreciation and permit future sale of the site make investments for permanent yield. 
he original cost of site and building. Unfortunately the zoning ordinances of New York and many 
ned often enough to make many believe that in other cities, drawn in a period when the philosophy of unlimited 
ties fundamental economic laws did not hold good. growth prevailed, permitted building bulks vastly in excess of 
ne in population growth from causes too numerous _ those which we now know to be sound, as Mr. Orton so aptly points 
gs us face to face with reality. By subdividing and out. They zoned for business use much more area than the popula 
nd far in advance of need, by investing public money __ tion can support, not only in New York but in almost every other 








bsurface improvements which lie unused, by in- municipality that has employed zoning. They likewise made pro 
‘ funds in a great excess of business structures, and vision for a great excess of population in multi-family districts 
rally for quick resale profits rather than for per- Instances without end could be cited 
ve have been wasteful. Salvation will come through a revision of our zoning ordinances 
5 e supply of purchasers held out there were profits, based upon comprehensive municipal plans, involving the read- 
7 f in population growth and the effects of the depres- _justment of the urban pattern so as to fix the areas to be allotted 
ra nly aroused us to the fact that our real estate to business, industry, multi-family houses, and dwellings in rela 
‘OF powe paralleled the stock market crash of 1929. There tion to the reasonable needs of a future stabilized population 
al rush of eager and undiscriminating buyers for all It will come when we realize that urban land is entrusted to us to 
“a as in purchasing securities people are now con- be used for the benefit of our citizens rather than for speculation 
designing damental elements of security and yield when they 4 
nt stea real estate Wayne D. H&YDECKER 
that the points out that it is improper to criticize the framers Director of State Planning, 
yar w York City zoning ordinance because it has proved ie State of New York 
cH of its Che pioneers who forged this new weapon were Albany, N.Y. : 
vO prin to reverse the mistaken beliefs of a century about 


lo a large extent there still exists the fallacious 


Discrepancies in Fixed Beam 





oe imited future growth of our urban centers, but shrewd 2 . 

“fa n and planners know that this is not the case. They Solutions Ex plained 

= :t readjustment is necessary until sales prices and assessed 

- - ar a reasonable relationship to true values and that In the April issue was published the closing discussion of the 
dea ies, in turn, depend upon security and permanent yield. paper by Odd Albert, Assoc. M. Am. Soc. C.E., on ‘‘The Fixed 
"e y who cry that there must be “relief of real estate’ really Point Theory for Fixed Beams with Elastic Supports.” This 


ke governmental action guaranteeing that their properties closure pointed out certain apparent errors in a previous discussion 

e less than the speculative prices they once paid for by Ralph W. Stewart, M. Am. Soc. C.E., who solved one of the 

wise citizens and planners know that the government examples by a different method. Actually, the method used by 
guarantee against bad judgment in the purchase of Mr. Stewart should have produced the same results as that used 

than it can guarantee the permanence of speculative by Professor Albert. The error was caused by Mr. Stewart's having 
tock market boom. used the circled numerals in Professor Albert’s Fig. 5 (in the 
nancial health of the community demands a realistic ap- December issue) as stiffness factors—a natural misunderstanding. 
his problem, and that can be made only in terms of These numerals, however, were simply identification numbers for 

ng and rezoning. As land prices in a falling market tend the various beams and columns, all of which had the same moment 








an mn ite true values and as speculative losses are liquidated, of inertia.—Editor. 
CAa 
analy In vest igations of Air Entrain ment These photographs present a view of flow in a spillway, together 
- with a comparative view of corresponding flow in a model of the 
spillway to the scale, model-to-prototype, of 1 to 20. The spillway 
rk: In the February issue Professor Lane has pointed js the overflow structure for the reservoir at the U. S. Waterways 
rty ntrainment of air in swiftly-flowing water is a factor Experiment Station. It will be noted from inspection of the photo- 
em the design of hydraulic structures. Itis especially graphs that the model accurately reproduced the conditions ob- 
Fig that investigations of air entrainment must be taining in the prototype with the exception of the entrainment of 
iot ved structures, as Professor Lane has done. Since air in the water. 
this line ion depends upon the absolute values of velocity, EUGENE P. Fortson, JRr., Jun. Am. Soc. C.E. 
ea peak forth, it cannot be studied in that otherwise useful Assistant Engineer, U. S. Waterways 
ing back lesigner—the small-scale model. This limitation of the Experiment Station 
t was ac del is revealed by the accompanying photographs Vicksburg, Miss 
r was to 
m which 
ave been 
Society 





broadest 


Arr ENTRAINMENT DIFFERENTIATES PROTOTYPE FROM ITS MODEL 
Views in Prototype (Left) and Model Spillway (Right) the Prototype Is Distinguished by the Presence of 
White Water 
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Permeability and Shear 
Test Results 


Dear Str: I was very much interested in the article, ‘Field 
Control of Compacted Earth Fill,"’ by Howard F. Peckworth in the 
April issue 

Mr. Peckworth's idea of determining the required density in a 
dam embankment from the permeability and shear test results (ad- 
justed with the proper factor of safety) is very interesting and gives 
a logical result. However, I wonder whether this method will not 
give us a false sense of accuracy and security due to the lack of 
reliability of these tests and to the present lack of knowledge of 
the correlation between test results and actual field conditions 

Practically every soil laboratory has a different-sized shear-test- 
ing machine and a procedure of its own for running the test. This 
variety of machines and procedures gives different results for the 
same soil, depending on what laboratory is making the test. In 
addition to that, the values of cohesion and angle of internal fric- 
tion thus obtained have not been correlated to the actual condi- 
tions existing in an embankment 

Although the permeability test is not in such a state of chaos, it 
nevertheless has many factors that introduce a degree of variation 
larger than would be warranted in careful laboratory work. The 
question of correlation of laboratory test results with the permeabil- 
ity of the same material rolled in an embankment is also a large 
unknown 

Are we then justified in basing density requirements on these 
test results? 

rhe oil method of determining the density of the fill is very in- 
teresting rhe writer has always used the sand method which is 
accurate to within about 1'/, per cent. It would be interesting to 
know what the accuracy of the oil method is 

Mr. Peckworth suggests a method of determining moisture con- 
tent in the field by drying in an open tin plate over a coal fire. It 
is known that some slight dehydration of the water in clay occurs 
even below the boiling point. To dry a sample in ten minutes, as 
proposed, would necessitate temperatures much above the boiling 
point, naturally causing more dehydration. Would this not intro- 
duce a larger error than could be allowed in fill-control work? 

The objections to the penetration needle advanced in Mr. Peck. 
worth’s paper are well taken from a theoretical standpoint. How- 
ever, the writer's experience has shown him that they do not seem 
to make much difference in practice when the needle is used for 
moisture control only, and not for density control. While in charge 
of soil testing and fill control on Ralston Dam, built by the Board 
of Water Commissioners of Denver, Colo., I had the opportunity 
to check up on this phase of fill control on about two and a quarter 
million cubic yards of controlled embankment. Moisture was 
checked on incoming borrow material, using the penetration needle 
in conjunction with a light aluminum field Proctor cylinder, and a 
moisture-penetration resistance curve (for the particular area be- 
ing excavated) furnished by the laboratory. The necessary water, 
allowing for evaporation loss, was then added, and later the density 
was checked by digging a hole and filling it with calibrated sand. 
In addition to his regular moisture tests, each inspector was asked 
to send one check sample in an airtight can to the laboratory, each 
shift. This sample was oven dried, to find the agreement or dis- 
crepancy between oven drying and the value of moisture the in- 
spector had determined with his needle. These data were collected 
for a period of approximately sixteen months of three shifts daily, 
and the agreement was very satisfactory. A great deal of the time 
the discrepancy was under one per cent of moisture, most of the 
time under two per cent, and only occasionally as much as three 
or four per cent. Most of the large discrepancies—which occurred 
usually on night shifts—were traced to the shovels having moved 
into different material. The average control range on the material 
used in the clay core was 6 to 7 per cent, occasionally narrowing 
down to 4 per cent, so that the needle control was well within the 
range. The type of material will determine whether this can be 
obtained, of course, or whether Mr. Peckworth’'s objections to the 
penetration needle will govern. 


E, A. ABpuN-Nur, Assoc. M. Am. Soc. C.E, 
Assistant Engineer, Indian Division, 
Civilian Conservation Corps 
Billings, Mont. 


Need for New Understanding of 
Economics 


To tHe Eprror: I have just read Mr. Doherty's article on «7, 
Paradox of Social Progress,”’ in the March issue, and am please 
to note that professional publications have begun to take an ix. 
terest in economic conditions. At critical times, such as thes 4, 
consideration of means to improve social and economi conditions 
should be a paramount concern of all professional publication: — 

Mr. Doherty’s article indicates that the main hope of sojy;, 
the problem of correlating social and economic well being with 
technological production lies in the direction of education. Noo», 
will criticize this point of view. If all professions acted jn accor 
ance with it, some little influence might be brought to bear on 
powers that control education. Within the past sixty years tect 
nological education has advanced several hundred per cent. 
in just about the same proportion knowledge of social and econor ' 
conditions has retrogressed. 

We should look into the cause of this paradox and, if possi) 
combat it with the right kind of education. Sixty years ago th 
teaching of economics to technological students was not consider 
necessary. Then the majority of those in charge of public affair 
and of teaching our youth had come from environments in wh 
there was a close relationship with the producer. The fundamenta 
principles of production and equitable distribution were known ; 
nearly everyone. Since that time there has been a change fror 
the original idea of creating wealth, to the idea of getting som thing 
for nothing. Then everyone :hought in terms of doing and having 
‘‘things."’ Now almost everyone thinks only in terms of “mone, 
and ‘“‘high prices.” 

People no longer understand that high prices mean low consum 
tion, which may affect purchasing power. Sixty years ago the lay 
of supply and demand was thought to be good for the major 
Today a suggestion of preserving this law would expose the a 
vocate to tar-and-feather treatment. 

This change in sentiment has been brought about by the 
that our technological education has had the paramount obj 
of making the student a financial success. Teaching has lx 
a big business, with the principal object of inspiring the young 
equal or outstrip those in public view who have succeeded 
respective of how they succeeded. Any solution of this prot 
should begin with primary education and progress upward 

Unfortunately, those guiding our ship of state do not have t! 
ears open to the few who could help the ship on a forward cours 
Rather, they are listening to those giving the most votes 

Competent people can accomplish little lecturing to each ot! 
The forces to reckon with are the vote controllers who now ha) 
get-something-for-nothing ideas. Such people are not interest 
in tomorrow but will vote for any promise of something for today 

Technologists should be thankful to the scientists who have pu 
so many things on a mathematical basis. In the field of science 
order has superseded disorder. However, social and economic argu 
ments are still disordered. The reason is that we have advanced 
no further in developing economic principles than to describe hu 
man actions and reactions in terms of production and distributior 

Under every form of government we find the principles underly 
ing prosperity to be substantially expressed in the formula, £ . 
IPD, where E is prosperity, J is incentive, P is production, and | 
is distribution. If we would occasionally think in terms of groups 
of, say, twelve people instead of thinking always in the complicated 
terms of many millions of people, we could see how E -" IPD 
might represent either unlimited prosperity or the opposite, de 
pending on the cooperation of the twelve people. 

To try to get the political consciousness of the average vote! 
back where it was sixty years ago, the writer has worked for sev- 
eral years to obtain a hearing on a system of teaching the simple 
principles of economics, beginning in the kindergarten. This 
teaching would consist of entertainment in making and exchanging 
things, and in conducting business, such as would show children 
how they could prosper without limit or how they could become 
poor without limit. It should soon impress them with the idea 
that prosperity is composed of ‘‘things,”’ rather than “money. ‘ 

Thus far, however, the writer has found that public mteres' ® 
any undertaking to better our economic status is nil. 


Guy B. Warts, M. Am. Soc, Ct 
Consulting Engineer 
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New York, N.Y. 
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San Francisco Prepares for Annual Convention 
Sociely to Convene on West Coast, July 26-29, 1939 

Ninth Annual Convention of the Society, to be held 
. co on July 26-29, 1939, offers a double threat to 
g lance records. In the first place, the program 
en to it that nine of the Society’s twelve Divisions 
dule—so that whether a member's interest be in 
y planning, soil mechanics, hydraulics, dams, bridges, 
was wage treatment plants, he is bound to find some 


wn field in the technical sessions. And in the second 
wram committee offers, as an added attraction, the 
International Exposition. Convention activities 


(ys 
urranged as to take full advantage of its facilities 
program in brief —general meeting, technical sessions, 
und excursions. Complete details will be published 
y 
WEDNESDAY, JuLY 26, 1939 


f Welcome 





i] Address of the President 


Meeting aif m . . 
rue Great HIGHWAY AND ESPLANADE AT SAN FRANCISCO 
Afternoon 
Technical Division Sessions : 5 Irrigation Division 
Joint Session—Irrigation and Hydraulics Divisions Report on Division Activities and Committee Work 
Hydraulics of Sprinkling Systems for Irrigation The Water Supply for Irrigation of the Central Valley 
Silt Problems of the Imperial Irrigation District Resulting Project 
ym the Compk tion of the Boulder Dam Permissible Quality of Irrigation Water 
Design of Curves for High-Velocity Open Channels Concrete Linings for Irrigation Canals 
Waterways Division Pas ; Structural Division (General Subject—Earthquake Resistant 
Protecting Chicago’s Water Supply Design) 
Chicago River Controlling Works Progress in Earthquake Resistant Design 
The Cs Vallew P oo “17 : , . : : ‘ 
_ the < ntral Valley Project a F Provisions for Seismic Forces in the Design of the San 
Soil Mechanics and Foundations Division—Session I Francisco—Oakland Bay Bridge 
Photuelastic Analysis of Stress in Earth Masses Provision for Seismic Forces in the Design of the Golden 
Sealing the Clay Lining of the Lagoon at Treasure Island by Gate Bridge 
we of Sea w ater Shaking-Table Tests on High Bridge Piers 
Report of Committee on Earth Dams and Embankments Luncheon at Treasure Island 
PHURSDAY, JULY 27, 1939 Afternoon 
Morning 7? Demonstration in Hall of Science of shaking tables and other 
Technical Division Sessions: _ nea : exhibits of particular interest to structural engineers, as well 
Soil Mechanics and Foundations Divisions—Session II as other exhibition attractions 


} 
t 


t of Earthquake Motion on Foundations 
rhe Fort Peck Slide—Explorations and Reconstruction 
"he Fort Peck Slide—Tests and Analyses 


Evening 
Dinner and Entertainment on Exhibition Grounds 





Upper San Leandro Filter Plant of the East Bay Municipal 
Utility District 


€ Pulgas Water Temple, Peninsula Terminal of the Aqueduct 
from the Sierra Nevada 
SCENES ON THE ROUTE OF AN INSPECTION TRIP AT THE ANNUAL CONVENTION 


7 


ss, 











| 





x 
Fripay, Juty 28, 1939 
Morning 
Technical Division Sessions 
Hydraulics Division 
Practical Uses of the Flow and Pressure Nets in Hydraulic 


Investigations 
Cross-Drainage Floods and a 
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Vou. 9, N 0. 6 


Two excursions are being planned for members and :..» guests 
on Friday afternoon. One excursion is of special interest to 
sanitary engineers, and will cover the sanitary aspeis of the 
San Francisco Water Department. The second ex«::rsion for 
men will include an inspection of the Bay bridges 


The local committee in charge of arrangements is headed by 
George Wesley Pracy, while the techni. 





Railroad 
Sanitary Engineering Division 

Technical and Esthetic Aspects 
of Watershed and Impounding 
Reservoir Sanitation 

Experiences in the Operation of 
the Chemical Treatment Plant 
of the Minneapolis-St. Paul 
Sanitary District 

History and Operation of the 
Sanitary Fill Method of Dis- 
posal of the Mixed Municipal 
Refuse of San Francisco 

Water Supply System of San 
Francisco 

Richmond—Sunset Sewage Treat- 
ment Plant and Other Sewage 
Disposal Improvements 

Symposium on Masonry Dams— 

under auspices of Power, Con- 
struction, Irrigation, Soil 
Mechanics and Foundations, 
Structural, and Waterways 


be arranged. 





Meetincs at Two Wor tp’s Fairs 


ATTENTION is called to the fact that just 
six weeks after the Annual Convention, in San 
Francisco, the 1939 Fall Meeting will be held 
in New York. This scheduling permits mem- 
bers who wish to attend both meetings and both 
World's Fairs to take advantage of the “Grand 
Circle” rates now being offered for rail travel. 

“Grand Circle” tickets, good for two months, 
provide transportation from any point in the 
United States to San Francisco, thence to New 
York, “and thence to the point of beginning,” 
Sor as little as $90 (coach fare). Any number of 
stopovers, and any combination of routes, can 


The Fall Meeting (September 4-9) is a joint 
enterprise of the Society, the Engineering In- 
stitute of Canada, and the Institution of Civil 
Engineers (London), and a large attendance 
from Canada and Great Britain is anticipated. 


cal program is being planned under the 
chairmanship of Dean Samuel Morris 
The complete personnel of all com. 
mittees will appear in the fina! program 
in the July issue. 


SpeciaL TOUR FOR EasreRn Mewnses 
TO SAN FRANCISCO 


As customary with the western meet. 
ings, arrangements have been made for 
group travel for members from the 
eastern states. Leaving New York and 
southern points on July 16, the party 
will assemble at Chicago the following 
day. There will be a similar rendezvous 
at Omaha for those from the Middle 
West. On July 19 the party will de- 
train at Truckee, Nev., and motor to 
Lake Tahoe. The following three days 
the motor tour will continue—to Min- 
den and Mono Lake; via Tioga Pass, 
Tuolumne Meadows, and Aspen Valley 
to Yosemite Valley; and thence to 








Divisions (Sessions I and IT of 
the Symposium were held at the 1939 Spring Meeting in 
Chattanooga) 
Session III 
Geology of Dam Sites 
Concrete Control 
Construction Joints 


Afternoon 
Technical Sessions 
Symposium on Masonry Dams (Continued) 
Session IV 
Testing of Dams, Dam Models, and Spillways 
Part I. Structural Testing 
Part II. Hydraulic Testing 
Determination of Stress by the Use of Indirect,and Mathe- 
matical Methods 
Tendencies in Design and Construction of Masonry Dams 
Joint Session—City Planning and Highway Divisions 
Roadside Control Through Zoning 
Metropolitan Highway Problems 
Financial and Physical Planning 
Sanitary Engineering Division Excursion 


SoOcIAL FEATURES AND ENTERTAINMENT FOR LADIES 


WEDNEsDAY, JuLY 26, 1939 
Afternoon 
Ladies’ Trip about San Francisco with Tea at the Legion of 
Honor Building overlooking the Golden Gate. 


Evening 
Dinner and Dance at the Hotel St. Francis. 


TuHuRSDAY JULY 27, 1939 


Luncheon and Dinner at the California Building on the grounds of 
the Golden Gate International Exposition, with the afternoon 
occupied in seeing the sights of the fair. 

Special entertainment will be provided and the day will be cele- 
brated as ‘Civil Engineers’ Day”’ at the exposition. 


Fripay, JuLty 28, 1939 
Morning and Afternoon 
Ladies will be taken on a trip down the Peninsula, with luncheon 
at Stanford University: In the afternoon, the ladies will be 
entertained at an organ recital at the Stanford University 
Chapel 


Glacier Point and via Badger Pass to 
San Francisco. July 23-25 will thus be free in San Francisco be- 
fore the opening of the Convention. The return trip can be ad- 
justed to suit individual members. 

Further details of this tour can be secured from Society Head- 
quarters or from Leon V. Arnold, travel consultant, 36 Washington 
Square West, New York, N.Y. The cost is unusually reasonable, 
and special rates are also available for those wishing to visit both 
San Francisco and New York within a two-month period 





Meeting of Board of Direction—Sec- 
retary's Abstract, April 17-18, 1959 


On Aprit 17 and 18, 1939, the Board of Direction met at the 
Hotel Patten in Chattanooga, Tenn., with President D. H. Sawyer 
in the chair, and Secretary Seabury and the following members of 
the Board in attendance: Past-President Mead, Vice-Presidents 
Noyes, Pirnie, Reppert, and Ferebee; and Directors Agg, Ander- 
son, Bres, Brooks, Davis, Dean, DeBerard, Harrington, Leeds, 
Legaré, Lewis, Needles, Root, Sawin, Shea, and Stanton. 

Regrets at inability to attend were received from Messrs. Ayres 
Hudson, Riggs, and Tiffany. 


President's Comments 

This being the first ,egular gathering of the Board following its 
organization meeting, the President addressed the Board on its 
problems and possibilities. He mentioned various ways in which 
he believed the Board could best serve its primary function, to give 
“direction” to the Society’s affairs atid service to its members 


Approval of Minutes I 

Minutes of the Outgoing Board Meeting, January 16, and |’, 
and of the Incoming Board, January 19, 1939, were approved 
Minutes of the Executive Committee of January 14 and 19, 199, 
were approved and the actions therein were adopted as the actions 
of the Board. 


Local Section Constitutions Revised 


As requested by the Cincinnati, Kansas State, Pittsburgh, and 
Tacoma Sections, approval was given to the revision of their com 
stitution in minor detail. 

Election of Officers 

As provided in the By-Laws, it was in order to app ww" 





Society officers. The present incumbents were unan' 
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as follows: Secretary, George T. Seabury; Treasurer, 
vey; and Assistant Treasurer, Ralph R. Rumery. 


ats to By-Laws re Divisions 


Am¢ = 
In with the new arrangement and procedure of Division 
ork, anges were adopted in the By-Laws covering such fea- 
tures .ccordance with regular procedure. These changes re- 
icle IV, Section 10, and Article VIII, Sections 1, 2, and 


te t - - : 
- ; M alterations were made in the wording, to bring these 


»to accord with the series of revisions covering adminis- 


a Divisions, as outlined in the May issue, page 321; that is, 
to provide for Functional Divisions. In this category are to be 
included the Construction, the Surveying and Mapping, and the 
Enginecring Economics Divisions. 
Schedule of Society Meeiings 

Approving the recommendation of the Technical Procedure 
Committee, the following schedule of Society meetings for 1940 
was adopted: 


Spring Meeting-—Kansas City, Mo. 
Summer Convention—Denver, Colo. 
Fall Meeting—Cincinnati, Ohio 
A committee of Board members was appointed to determine meet- 
ing places for 1941. 
Construction-Engineering Prise 
Following recommendation from the Executive Committee, the 
Board approved establishment of a Construction-Engineering 
Prize, as offered by A. P. Greensfelder, M. Am. Soc. C.E. The 
obiectives and specifications for this prize are given in detail 
in an adjoining item. 
Committees Report 
Various committees of the Board reported on matters under 
their jurisdiction, mostly covering routine matters of Society work. 


Membership 

The Board listened in detail to reports from its Committee on 
Membership Qualifications, covering a large number of cases of 
applications for membership. Extended study was accorded to 
all these matters, before Board vote in each instance. 


Juniors 

Report was received from the Committee on Juniors and was 
extensively discussed. The Board ordered that it be distributed 
to Local Sections and published in Crvm. ENGINEERING (see page 
376) 
Routine Matters 

Other miscellaneous matters were presented to the Board and 
were accorded appropriate action in each case. 
Adjournment 


The Board adjourned to meet in San Francisco, Calif., on July 
24, 1939. 





New Construction-Engineering Prize 


Is Offered 


THROUGH the initiative and generosity of A. P. Greensfelder, 
M. Am. Soc. C.E., of St. Louis, the Society has been able to add 
one more to its list of annual prizes for technical contributions to 
its publications. With approval by the Board of Direction of Mr. 
Greensfelder's suggestion covering the character and administra- 
tion of this prize, as considered at the Board’s Chattanooga Meet- 
mg on April 17, the Construction-Engineering Prize assumed 


official status. 


The approved rules and procedure governing the award of this 
prize are as follows: 

“Competition for the Construction-Engineering Prize shall be 
restricted to members of the Society in any grade. 


‘ “The prize shall consist of $50.00 in cash with an appropriate 
‘rtihcate signed by the President and the Secretary of the 


Society 
“The pt 


ad ‘ze may be awarded annually to the author, or joint 
L ors, of 


aan he best original scientific or educational paper on con- 
et iPr sented to or printed by the Society in Crvm Enct- 
“SERING Curing the specified annual period. The matter may have 
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been presented initially before the Society or its Construction 
Division; and shall not have been previously published. 

‘The paper shall deal with a construction-engineering project in 
the United States or its possessions, with which the author was di- 
rectly connected as either an officer or a construction engineer for the 
general contractor responsible for the construction of such project 
or as a field superintendent directly responsible for its completion. 
The presentation shail accentuate the ingenuity and efficiency of the 
field methods adopted, unit cost-time data, the engineering basis 
for advanced construction practice, the application of new or un- 
usual methods, or other technical achievements in the performance 
of the work. 

“Only papers printed during the twelve months ending with the 
July issue of the year of the award shall be eligible for considera- 
tion. In judging papers published in abridged form, due weight 
shall be given to the original complete manuscripts. 

“The award shall be made on recommendation of the Executive 
Committee of the Construction Division and subsequent approval 
by the Board of Direction of the Society. 

“Recommendation to the Board for the yearly award shall be 
filed with the Secretary of the Society in writing not later than Oc- 
tober 1 of that year. The public presentation of the prize shall be 
made at the Annual Meeting immediately following.” 





Publicity Program Progresses Through 
Participation of Local Sections 


DuR1nc the past year special emphasis has been placed on a phase 
of the Society’s publicity program not previously stressed to any 
great extent—namely, publicity through the medium of men 
selected by the Local Sections to handle press releases in their own 
communities. This “‘decentralization’’ has made possible per- 
sonal contacts with editors and reporters in all parts of the country, 
thus adding a personal touch that a single publicity director lo- 
cated at Society Headquarters could never hope to achieve. 

The plan has been effective beyond expectations. Fifty-one 
Sections to date have appointed chairmen to keep the public in- 
formed through the press of the activities of their Local Sections, 
and the results have been excellent. These chairmen report Sec- 
tion meetings, the subjects discussed, and the projects visited, and 
arrange for interviews with the prominent people who address the 
meetings. Thus a new vista is opened up to the public at large 
of the scope of work of the civil engineer and the value of this work 
to the community. This concentrated effort should have a meas- 
urable effect upon the status of the civil engineer in society. 


SPRING MEETING EFFECTIVELY PUBLICIZED 


An outstanding example of a well-publicized engineering event 
is the recent Spring Meeting in Chattanooga. The publicity com- 
mittee of the Chattanooga Sub-Section was ably assisted on this 
occasion by Mrs. John F. Barksdale, whose husband is Area Engi- 
neer, TVA, and an Associate Member of the Society, and it is chiefly 
due to her efforts that the publicity total was so great. 














PICTORIAL RECORD OF MARCH MEETING OF KNOXVILLE SuB- 
SEcTION, TENNESSEE VALLEY SECTION, BY AN 
ANONYMOUS ARTIST 


Publicity for the meeting was sent out by her to 23 regional news- 
papers on an average of every other day, and local news to 3 daily 
papers in Chattanooga every day, for about three weeks before 
the event. Scattered news stories and pictures were supplied to 
local papers for an even longer period. By this means, all records 
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for Spring Meeting publicity totals were broken; the 259 clippings 
received measured up to 2,555 column inches, or 905 column inches 
more than any previous Spring Meeting of the Society. These 
clippings were distributed over 50 cities, 21 states, and the District 
of Columbia. 

Publicity serves another function as well, inasmuch as it stimu- 
lates the members’ interest in meetings and gives them first-hand 
knowledge of the activities of their Section and of local civil en- 
gineering news. This type of publicity—‘internal publicity”— 
is achieved within each Local Section by monthly notices or bul- 
letins. These bulletins, more numerous of late, are written in 
various veins, ranging from the serious and technical to the light, 
informal type. Particularly novel is one which comes from the 
Knoxville Sub-Section of the Tennessee Valley Section. Their 
March meeting is reported to Section members thus: 

“The March meeting, in which the Professional Objectives Com- 
mittee tried to conduct an orderly discussion of the status of the 
engineer, turned out to be one of the most spirited of the year. 
Everyone present wanted to talk at the same time and it nearly 
turned into a riot until George Tomlison saved the day by moving 
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for adjournment. Many excellent points were bro. ght out 
Among them was a plea by the Juniors to try to jing aan 
where they stand. Also, the Honorable Mayor of th: City was 
rebuked for neglecting to appoint an engineer to the Utili:y Board 

“Seventy members and guests were present. y 

‘Jim Goddard reports that 139 out of 178 of the members of this 
Sub-Section have paid their dues. That is pretty good byt Jim 
wants a perfect record. Send him your Buck,” 

Other Sections that are doing excellent jobs in the way of ip. 
ternal publicity are Cleveland, Georgia, Los Angeles, Michigan 
Philadelphia, Rochester, Sacramento, San Francisco, Seattle 
Texas, and the Chattanooga Sub-Section. 

From Society Headquarters a little informal leaflet, “Head. 
lines,’’ is being mailed each month to the local publicity chairmen 
to help them in their work. It serves as a sort of clearing house for 
publicity ideas originating in the various Sections; reports Progress 
in the outstanding Sections, showing why this or that is good pub. 
licity; and points our errors that have been made—not in the news 
releases themselves, but in not making the most of opportunities 
for obtaining publicity. 





Committee on Juniors Outlines Suggestions for Local Section Work 


Progress Report as Presented to the Board of Direction, April 18, 1939 


AS A RESULT of its discussions in Chattanooga, on April 17, 1939, 
the Committee on Juniors feels that the most pressing problem 
facing the Junior is to get employment, secure adequate compensa- 
tion and advancement commensurate with the effort he is willing to 
put forth, and the committee recommends that immediate action 
to assist him to meet these needs be taken by the American Society 
of Civil Engineers. 

We recommend the adoption of the suggestion in the 1938 
Report of the Committee on Juniors that each Local Section ap- 
point a Committee on Juniors where such a committee does not 
exist, and that the work of the committee be along the lines out- 
lined below. We regard the formation of such local committees 
as the fundamental means of translating into action the recom- 
mendations of this committee. This is necessary in view of the 
fact that the problems confronting the Juniors are different in 
different localities and can best be met by men familiar with the 
specific local conditions. The problems are also, in many instances, 
personal in nature and can be met only by men charged with the 
responsibility of assisting Junior members and advancing their 


status. 
The proposed objectives of the local Junior committees are as 


follows: 


A. Work to Be Done with the Juniors 


1. To establish as complete a record as possible of the employ- 
ment, responsibilities, and opportunities for advancement of each 
Junior in the Section. 

2. To encourage the Junior to accept every opportunity for 
professional advancement whether by graduate study, by preparing 
papers, by work in the Local Section, or otherwise. 

3. Tosponsor the formation of Junior branches or forums where 
the numbers are large enough to indicate that such forums could 
operate successfully. Where the numbers are too small, to en- 
courage the employers of Juniors to organize study groups among 
them. 

4. To see that the suggestion of the Board of Direction that 
there be a Junior on each committee of the Local Sections is carried 
out, and further to see that such Juniors report back to the Junior 
group the action of such committees so that the Juniors may be 
familiar with the work of the Sections, and especially that the 
Juniors may know of the interest of the corporate members in 
their development and advancement. 


B. Work to Be Done with the Employers 


1. To take such active steps as may be appropriate to the local 
situation to encourage all employers of young engineers to give 
preference to engineering graduates in subprofessional jobs. 

2. To make sure that the engineer employer knows the Ameri- 
can Society of Civil Engineers’ ratings for such service. 


3. To guard against subprofessional rates for work of a truly 
professional character. (The Committee feels that such low rates 
endanger the status of the whole profession and that the rates 
paid by the WPA and by many cities, counties, and states have 
offended in this regard.) 

4. To urge the employer to give the Junior responsible charge 
of work so far as that may be possible so that the Junior can qualify 
for corporate membership and meet the requirements for state 
registration. 


It is suggested that each local Junior committee work with the 
Committee on Professional Objectives and with the faculty spon- 
sors and contact members of the Student Chapters in their dis. 
trict, that the members of the committees be aware of the work 
of the E.C.P.D. for Juniors, that where the Section is not affiliated 
with an employment agency it act as a clearing house for jobs. 

It is also suggested that the local Junior committee take an 
active interest before local and state Civil Service boards, not only 
by assisting in writing specifications for men who will occupy engi- 
neering positions but also by having them accept only such engi- 
neers as are qualified by education to fill such positions, where they 
should function much more satisfactorily than non-technical men 

We realize that the success of this program will depend upon the 
personnel of such Junior committees, and therefore make the fol- 
lowing suggestions regarding the makeup of these committees: 

The chairman must be a man who has a keen interest in young 
men, who has the confidence of the Board of Directors of the Local 
Section, of the employers, and of the Juniors themselves. The 
second member might be a member of the local Committee on 
Professional Objectives, the third member the chairman of the 
local Student Chapter Committee, the fourth member the chair- 
man of the Junior group, with at least one other Junior to back 
him up. 

We make these definite suggestions because if this is to be suc 
cessful the student members must be familiar with the setup, they 
must know that when they become Juniors there is someone te 
whom they may go to discuss their problems, someone who is 
familiar with their difficulties, and someone who has their interests 
at heart. There is no thought that the committee is to act # 
guardian but rather that it bring home to the Junior the neces- 
sity of self-development, self-reliance, and self-discipline. The 
committee should impress upon the Junior that both he and they 
are members of an organization that stands ready to maimtain and 
advance the status of the profession. 


Respectfully submitted, 
COMMITTEE ON JUNIORS 


E. WARREN BOWDEN T. R. Acc a 
A. C. Potk S. B. Luty, Temporary Charme 


W. M. SPANN, representing Chairman Veatch 
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Regional Student 


Conferences Held 


Interesting Programs Presented at Spring Gatherings at Colleges 


» 1920, when the first Student Chapter was founded, there 
has been a marked increase of student interest in Society affairs. 
During the past ten years this interest has been intensified by 
the occasional conferences of Student Chapter representatives, 
held at the time of the Spring and Fall Meetings of the Society. 
A different type of student conference, at which neighboring 

_ Chapters get together year after year to conduct what is, in effect, 


Tue CAROLINAS—APRIL 14-15 


Iv FepruARy 1939, representatives from the Student Chapters 
‘: North Carolina and South Carolina effected the union of the 
Chapters in the two states into a single regional conference. The 
ast spring meeting of the new conference, which is the outgrowth 
of the North Carolina Student Conference of several years’ stand- 
ing, took place on April 14 and 15 at Clemson College, S.C. Repre- 
sentatives were present from the Chapters at Duke University, 
The Citadel, the University of South Carolina, Clemson College, 
and North Carolina State College. The conference officers respon- 
sible for the meeting were Chairman Lucas from the Duke Uni- 
versity Chapter, and Secretary W. O. Buys of the North Carolina 
State College Chapter. 

Student papers were presented in competition for prizes donated 
by the North Carolina and South Carolina Local Sections. First 
orize went to C. W. Ramsey, of Duke University, for a paper de- 
scribing his work in photoelastic analysis. Other prizes were 
awarded to F. J. Knox, of Clemson College, for his paper on sus- 
pension bridges; S. G. Zynda, of The Citadel, for his paper on 
photoelasticity ; and C. E. McCrorey, of the University of South 
Carolina, for a paper describing his work on the Santee Cooper 
Tailrace Canal at Pinopolis, S.C. 

[he principal address—on the Buzzard Roost hydroelectric 
project at Greenwood, S.C.—was given by Daniel T. Duncan, 
chief engineer of the Duncan Engineering Company. 


SOUTHEASTERN—APRIL 20-21 


Nineteen Student Chapters sent 138 representatives to Chatta- 
nooga, Tenn., at the time of the Spring Meeting of the Society, for 
the Southeastern Spring Conference of Student Chapters. The 
sessions thus took on the character of both a student conference 
at the time of a Society meeting and also a regional conference 
Represntatives were present from the following Chapters: 


Alabama Polytechnic Inst. . 17 Ohio State Univ. .... 2 
Alabama, Univ. of . . . . 10 South Carolina, Clemson, 
Armour Inst.of Technology 2 A. and M., College of . 2 
Citadel, The . ++ t eee South Carolina, Univ.of . 9 
Florida, Univ.of ..... 6 Tennessee, Univ.of . . . 15 
Georgia School of Tech- Texas, A. and M., College 
nology a a 6 of ee ee 
Kentucky, Univ.of . . . . 16 Texas, Univ. of . 1 
Louisiana State Univ... . . 3 Tulane Univ. ae ee 
Louisville, Univ. of . . . . 2 Vanderbilt Univ. . . . . 17 
North Carolina State College 1 Virginia Military Inst. . 7 


Detailed plans for the conference were made by the officers of 
‘he Chapters at the University of Tennessee and Vanderbilt 

tiversity, members of the two Chapters having met at Vander- 
ult last fall to inaugurate the program. Chapters in the vicinity 
were early advised that student papers would be presented and 
Were invited to submit one or two of the papers from their own 
Competitions 

Morning and afternoon sessions presided over by Regional Chair- 
man Gerald Johnson, of Georgia School of Technology, were de- 
voted to the presentation of 13 student papers. The committee of 


udges consisted of the following members of the Society: G. E. 
‘omlinson, chairman; L. F, Bellinger, former Vice-President of 
Society; and A. C. Polk, Contact Member for the University 


< Alabama Student Chapter. As a result of the contest, J. R. 
Mooney, of Tulane University, received first prize, consisting of 
“~ ‘en silver dollars, for his paper on “The Use of Asphalt Revet- 
ap in Mississippi River Control.” The second prize of ten dol- 
ms Went to Allen Jones, of the University of Tennessee, for his 


almost a miniature Society meeting, was originated by the Phila- 
delphia Section several years ago. Growing interest in and recog- 
nition of the usefulness of s conferences merit the attention 
of members of the Society as @ell as of students. Ten regional 
conferences of Student Chapter® were held between April 15 and 
May 13 in various parts of the country. The following reports 
of these conferences have been ¥eceived to date. 


paper on photoelasticity. The papers were judged for skill in pres- 
entation as well as for technical content. 

Between these two sessions Donald H. Sawyer, President of the 
Society, addressed a luncheon gathering of students and members, 
as did E. M. Hastings, member of the Committee on Student 
Chapters. Others who spoke were Past-Presidents Daniel W. 
Mead and A. N. Talbot, Director T. Keith Legaré, and A. H. 
Hope, Esq. 

Special rates were provided for students attending the dinner 
dance in the evening, and a unique and highly successful ‘‘date 
bureau” established by the local committee provided charming 
partners for the visiting students. 

On the following morning representatives from the Southeastern 
Conference Chapters held a three-hour business session, at which 
they decided to meet next spring in Alabama, elected conference 
officers, and discussed many topics of direct interest to the Chap- 
ters. The officers for next year are John Redmond (Alabama 
Polytechnic Institute), president; Norman Walton (Georgia School 
of Technology), vice-president; and Robert Morris (University 
of Alabama), secretary. 

The conference was planned and executed completely by stu- 
dents. Throughout the discussions they placed great emphasis on 
the acquisition of a professional outlook by members of the 
Chapters prior to graduation so that graduates will be prepared to 
enter into Society activities upon achieving Junior membership. 
The Society is proud of the intelligent and substantial viewpoint 
evidenced by this group of young men. 

Data for this report were supplied by John E. Womack, secre- 
tary of the Chapter at the University of Tennessee, and Ralph D. 
Beall (Georgia School of Technology), secretary of the Southeastern 
Conference. 


METROPOLITAN—APRIL 22 


The annual Metropolitan Spring Conference of Student Chapters 
was held on Saturday, April 22, at Manhattan College, New 
York, N.Y., where the Manhattan College Chapter was host to 
91 representatives from eight Student Chapters in the metropoli- 
tan area, together with 34 other guests. Brooklyn Polytechnic 
Institute sent 2 representatives; Columbia University, 4; Cooper 
Union, 14; Manhattan College, 34; College of the City of New 
York, 9; New York University, 11; Newark College, 14; and 
Rutgers University, 3. 

The morning session was devoted to vocational guidance, the 
speakers being Alfred Hedefine, Woodman F. Scantlebury, and 
Alan Lee Slaton, all members of the Society. These young men 
described their experiences in professional practice, emphasizing 
those experiences that had not been anticipated from school train- 
ing. Also, Frank A. Busse, instructor in civil engineering at 
Newark College of Engineering, spoke on how to conduct oneself 
in applying for a job and during the first stages of new employ- 
ment. These talks aroused keen interest among the students 
about to graduate. 

Following a luncheon at the college, the topic of the afternoon 
session, ‘‘Unionization,’’ was introduced by Van Tuyl Boughton, 
managing editor of Engineering News-Record. ‘‘The Case for 
Unionization”’ was presented by Lewis Alan Berné, international 
president of the Federation of Architects, Engineers, Chemists, 
and Technicians, and “The Professional Engineer’s Answer’’ 
was given by D. B. Steinman, consulting engineer of New York. 
A frank discussion followed these talks. 

The conference aroused considerable enthusiasm and is rated a 
distinct success. Information for this report was furnished by 
Alan Lee Slaton, Junior Correspondent from the Metropolitan 
Section. 
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PHILADELPHIA—APRIL 24 


Chapters in the area of the Philadelphia and Lehigh Valley Sec- 
tions met at Bethlehem, Pa., on April 24 as guests of the Lehigh 
University Chapter. This is the oldest of the Regional Student 
Chapter Conferences and has been the inspiration for the even 
dozen of such groups that are now demonstrating their worth 
throughout the country. To the Philadelphia Section goes the 
credit for initiating and continuing the series. 

Representatives were present from 11 Chapters, as follows: 


Bucknell Univ. ...... 1 Pennsylvania State College 17 
Univ. of Delaware. ... . 21 Princeton Univ. ..... 1 
Drexel Inst. of Technology . 19 Swarthmore College 10 
Lafayette College . . 21 Univ. of Pennsylvania .. 8 
Lehigh Univ... ... . . 26 VillanovaCollege .... 9 
Penn. Military College. . 6 Total 139 


This is the largest meeting yet held in point of attendance. 

The Philadelphia Section was represented by William E. A. 
Doherty, president; C. A. Howland, secretary; and Scott B. 
Lilly, chairman of the Section’s Committee on Student Chapters. 

The sessions were conducted by Robert B. Evans, president of 
the Lehigh University Chapter. Following an address of welcome 
by Dr. C. C. Williams, president of Lehigh University, there 
was a response by Mr. Doherty and an address by Professor Lilly. 

Seven student papers were presented in competition for the three 
prizes awarded annually by the Philadelphia Section. First prize 
(consisting of the entrance fee and one year's dues as a Junior in 
the Society, plus $20 in cash) and second prize (the entrance fee 
and one year’s dues as a Junior) were divided equally between 
Robert Somers, of Drexel Institute, and A. George Mallis, of 
Lafayette College, when a tie was declared for their two papers on 
“Riveted and Welded Rigid Frames’’ and ‘“‘The Construction of 
an Inexpensive Photoelastic Apparatus,’’ respectively. Third 
prize was awarded to John W. Roberts, of Swarthmore College, 
for his paper on “‘Unit Costs of Laying Concrete Pipe.”” The board 
of judges, all members of the Society, consisted of Howard T. 
Critchlow, Berthold F. Hastings, and William H. Jameson. 

The representatives were guests of Lehigh University at luncheon 
following which the prizes were awarded. The afternoon session 
included an inspection of the university campus and buildings. 

A feature worthy of note is that the regional Chapter confer- 
ences in this area are always held on a week-day, with the result 
that there is no competition with week-end attractions. The 
various colleges grant time off to the representatives who attend, 
with the result that the attendance is always good. A tradition of 
fine programs for these gatherings accounts for the enthusiasm of 
the participants. 

Arrangements for the conference were made by the officers of the 
Lehigh University Chapter under the leadership of the president, 
Robert B. Evans. Data for this report were furnished by the 
faculty adviser, Prof. H. G. Payrow. 


TEexas—APRIL 29 


For several years it has been the custom of the Chapter at the 
Agricultural and Mechanical College of Texas to send representa- 
tives to the Southeastern Regional Conference of Student Chap- 
ters. Nine such representatives attended the Chattanooga Meet- 
ing and were inspired to form a Texas Regional Student Chapter 
Conference, which was organized at the Corpus Christi meeting 
of the Texas Section on April 29. On this occasion, 35 representa- 
tives from the four Chapters in Texas were entertained at a student 
breakfast by the Texas Section, following which a Texas conference 
was set up. Under the temporary chairmanship of President 
Clytus Parris, of the Texas Technological College Student Chapter, 
representatives from Texas Technological College, the University 
of Texas, the Agricultural and Mechanical College of Texas, and 
Rice Institute joined in the discussions and election of the first 
group of officers for the conference. Hilton K. Davis, of the 
University of Texas, was elected chairman; B. B. Cloudt, of the 
Agricultural and Mechanical College of Texas, vice-chairman; and 
Garth Fuquay, of Texas Technological College, secretary. The 
first regular conference will be held in the spring of 1940 at the 
time and place of the spring meeting of the Texas Section. The 
officers will also constitute a committee to bring in a constitution 
and to act as a program committee for the conference. 

The Texas Section at its business meeting that same day en- 
thusiastically approved the student plan and announced the posting 
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of generous prizes for the best student papers and the continy 

of the plan for student breakfasts at Section meetings. = 
The interest of students in these activities is well illustrated by 

the distance traveled by the representatives from Texas Teh, 

nological College, who drove the 650 miles to Corpus Chriss; 

incidentally without a stop except for gasoline and food. 


MARYLAND-District oF CoLuMBIA—May 4-5 


A conference of the four Student Chapters in the Marylang- 
District of Columbia region was held at Catholic University 
Washington, D.C., on Thursday and Friday, May 4-5. The Local 
Sections in the District of Columbia and Maryland gave actiy, 
support to the conference. The Johns Hopkins Chapter sen; 9] 
representatives; the University of Maryland, 19; George Wash, 
ington University, 10; and Catholic University, 21. 

After Dean Anthony J. Scullen had welcomed the conference to 
the campus, Field Secretary Jessup gave a report on the student 
conference at Chattanooga. This was followed by an address by 
Robert E. Dunning, a graduate of the University of Maryland, o 
“My Experiences at Job Finding.” John G. Jory, a graduate oj 
the Johns Hopkins University, spoke on “The Advantages of Em. 
ploy by a Public Utility,” while H. V. Darling discussed “The Ag. 
vantages of Government Employ.” Finally, Bernard Locroai: 
gave advice on “The Young Engineer in Private Employ.” Bach 
address was followed by a lively and enthusiastic discussion. 

On Thursday night 65 attended a banquet in Graduate Hal) 
The list of those present included Clifford A. Betts, secretary of the 
District of Columbia Section, and Deans J. R. Lapham, §. § 
Steinberg, and Anthony J. Scullen. The feature of the occasion 
was an illuminating address on ‘The Civil Engineer's Part in the 
Government's Public Works Program,” given by Senator James § 
Murray of Montana. 

On Saturday, R. Harvey Sargent, from a lifetime of experience 
with the U. S. Geological Survey, described the field and office 
methods used in making government topographical maps and 
showed samples of the work of the Survey in various stages. The 
exhibits included a lithographic stone with a map ready to go to 
press as well as recently developed substitutes of aluminum and 
copper for printing purposes. 

Following luncheon and inspection of the campus and labora 
tories of the university, a field trip was taken to the Carderock 
Naval Testing Basin. There the government inspector, Herbert 
Dunber, described the problems encountered in the design and 
construction of the 1,100-ft building with its 100-ft arched roof, 
and their solution. The group then continued to the Gravelly 
Point Airport, where the hydraulic-fill project was visited. 

Data for this report were furnished by Paul V. Douglass, 
secretary of the Chapter at Catholic University. 


NORTHERN New YorK—May 6 


The Chapters in northern New York held their fourth annual 
regional conference on May 6—this time as guests of the Student 
Chapter at Union College, Schenectady, N.Y. Representatives 
were present from the Chapters at Cornell University, Clarkson 
College of Technology, Rensselaer Polytechnic Institute, Syracuse 
University, and Union College. 

The session opened Saturday morning with a business meeting, 
followed by a laboratory demonstration. The group sat down \ 
luncheon at one o'clock, following which the representatives wer 
welcomed by Dr. Dixon Ryan Fox, president of Union College, 
and Charles A. Harrell, vice-president of the Mohawk-Hudson 
Section. Then Edward W. Wendell, president of the Section, spok« 
on the problems that confront the young engineer. 

During the afternoon, inspection trips were made to the new 
Schenectady incinerating plant and to a broadcasting studio of 
Station WGY. These trips were followed by a technical sess" 
and open forum with the presentation of prize-winning pape 
Later the student representatives were guests of the Mohawk 
Hudson Section for dinner and a regular Section meeting. 1 
principal speaker was Emil H. Praeger, consulting engimec! and 
recently appointed head of the department of civil engineers at 
Rensselaer Polytechnic Institute, who discussed ‘Parkway rp 
neering.”” The session concluded with the business meets of + 
Section, which gave the students an opportunity to observe "° 
handling of this aspect of Section affairs. ; 

Kenneth B. Streeter was chairman of the Conference © committee 
Data for this report were furnished by Charles S. Sterling, public. 
director for the Mohawk-Hudson Section. 
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An |-xperiment in Student Guidance for Prospective Engineers 


By Artuur G. Haypen, M. Ao. Soc. C.E. 
CuairMAN, New York Enorneers’ CoMMITTeeE ror StupEeNt GUIDANCE 


wing account is taken from a report made recently by 


é ‘Hevd » to the Board of Directors of the Metropolitan Section, in 
pis capacity as chairman of that Section’s Committee for Student 
Guidance. The work he describes is being carried on in the high 


‘ New York City, and is participated in jointly by com- 
senting all the principal branches of engineering, through 
{ the Engineers’ Council for Professional Development. 


schools 0 
millees repre 


the medium 


Srupent guidance by engineers for seniors in New York City 
high schools has been in effect for two years. Students who expect 
«o attend college after high school graduation and who have serious 
thought of following engineering as a career are given information, 
advice, and counsel by engineers in active practice so that they will 
be able to make a wise decision. This work is “engineered” by the 
New York Engineers’ Committee for Student Guidance and its 
qyocess has been largely due to the fact that all high schools in New 
York have able and interested student counselors—college ad- 
yisers and vocational counselors—on their teaching staffs. 

Student guidance along engineering lines is an activity of 
the Engineers’ Council for Professional Development (E.C.P.D.) 
which is a conference of national engineering bodies, and the New 
York Engineers’ Committee is under E.C.P.D.’s Committee for 
Student Selection and Guidance. The personnel of the New York 


Society of Civil Engineers, American Society of Mechanical 
Engineers, American Institute of Electrical Engineers, American 
Institute of Mining and Metallurgical Engineers, and American 
Institute of Chemical Engineers. The five committees average 
seven members each. 

Activities for the year 1938-1939 (following committee meetings) 
began with a conference at Stevens Institute of Technology in 
Hoboken, N.J.,on November 18, attended by eight representatives 
of the Engineers’ Committee and twenty student counselors and 
representatives of the Division of Guidance and Placement in the 
city school system. Stevens Institute was host at the luncheon 
given for all those attending the conference, and after the luncheon 
the conference was addressed by the president of the Institute, Dr. 
Harvey N. Davis, who spoke in general about research in voca- 
tional aptitudes being conducted at the Institute and also the 
general problem of student selection from the point of view of the 
engineering colleges. Speakers for the Engineers’ Committee ex- 
plained their program, after which procedure for the year’s work 
was discussed from the floor. The most valuable result of this 
conference was that members of the Engineers’ Committee and of 
the Division of Guidance and Placement of the school system be- 
ame acquainted with each other and that invitations to the Engi- 
neers’ Committee from the high school principals, administrative 
assistants, or chairmen of student guidance committees followed. 


How CONFERENCES WITH STUDENTS ARE CONDUCTED 


There are several phases of the contact work with the students. 
In a few instances the chairman and secretary of the Engineers’ 
Committee are invited to attend a general assembly of students, 
sometimes numbering several thousand, in the school auditorium. 
Here the students are addressed by men and women prominently 
engaged in varions industries, professions, and trades. Oppor- 
‘umities for employment are set forth and the special aptitudes 
tecessary for success are outlined. Following such assembly, 
Students gather in groups in separate rooms; those who are inter- 
ested in engineering, for example, are given a room by themselves 
‘or a discussion of engineering as a career. 

The time and space available for such conferences with students 
mierested in engineering does not usually permit the more intimate 
‘ontacts made when the Engineers’ Committee visits a school 
one. On such occasions there is no general assembly, but 
Students interested in engineering meet with members of the com- 
whe one or more small rooms. The school’s student coun- 
_, operate with the committee in limiting these conferences to 
ops wie expect to attend college after high school graduation, 
wee a genuine interest in engineering as a career, and whose 

‘Pp in mathematics, English, and the sciences (such as 


physics and chemistry) indicate that they would be successful in 
an engineering school. Such a selective process is necessary in 
schools having an enrollment of six or seven thousand students. 

Those groups average about 70 students and are handled by an 
average of five members of the various societies’ local section com- 
mittees for student guidance, or sometimes by the committee chair- 
men themselves. Usually one member from each branch of engi- 
neering is in attendance. The entire group is first addressed and 
the nature of engineering in general is described and the mental and 
personal qualifications necessary for success in the engineering field 
are set forth. Emphasis is placed upon the fact that engineering 
students do not usually specialize in their courses until their senior 
year, and that it is not necessary for them to decide immediately 
whether they will be civil, mechanical, or electrical engineers, or 
otherwise specialized. After such a general address smaller groups 
are formed, but students can migrate from one group to another if 
they choose. 

The engineers who preside over these smaller groups represent 
the chief branches of engineering—civil, mechanical, electrical, 
chemical, mining, and frequently aeronautical engineering in 
addition. In these smaller groups students can ask questions 
about any field of engineering, and in each the engineer tries to 
learn the proficiency of the students along lines of study that 
indicate aptitude for an engineering education, and to find out 
whether they possess the personal characteristics that a good engi- 
neer should have. 

No attempt is ever made to induce students to take up engi- 
neering; on the contrary, it is pointed out that the engineering field 
is already overloaded with job-seekers having no higher ambition 
than to earn a livelihood, and the obstacles to be overcome before 
reaching full status as engineers are fully explained. 


Contacts ARRANGED BETWEEN INDIVIDUAL STUDENTS AND 
ENGINEERS 


The last phase of the work of the committee was entered upon 
with some hesitation but has’so far proved successful, thanks to the 
intelligent cooperation of the splendid staff of student advisers in 
the schools themselves. Students in the groups are invited to re- 
quest individual contacts with engineers actively engaged in the 
practice of their profession. Such requests must be made through 
the student counselors in the school, and reliance is placed by the 
committee upon the school counselor to observe a selective pro- 
cedure. The counselors understand that the engineers, who stand 
ready to show students referred to them what the day’s work of the 
engineer is, are busy men and that their time is limited. Hence 
requests for interviews are favorably considered only when students 
indicate by their scholarship that individual contacts will be of 
some value. 

On recommendation from the counselor, the Engineers’ Com- 
mittee arranges an appointment for the student with some member 
of the Local Section committee or even with outside engineers. In 
these individual contacts the student is further informed what an 
engineer in practice does in his day’s work, and is shown what is 
being done in offices and in the field. The Committee has received 
many expressions of gratitude from the high school counselors and 
from the students themselves endorsing this phase of the work. 
During the year from November 1938 to June 1939 about 75 stu- 
dents have been granted individual contacts out of about 1,970 
who have been met in small group conferences. 

No attempt has been made thus far to put into effect a formal 
analysis, by means of questionnaire or aptitude tests, of the qualifi- 
cations of students for engineering education. Such procedure 
may be impractical at any time in a metropolitan district like New 
York; at any rate it would be obviously unwise to begin an ac- 
tivity like student guidance on too grandiose a scale. The activi- 
ties of the past year, such as they are, have entailed a great deal of 
work on the part of afew men. As the work progresses it may be 
safely spread, and more details tried out. For the present it seems 
wise to attempt only to offer the opportunity to likely students to 
learn all they can about engineering as a career and to give them all 
the information possible so that they can make their own choice 
wisely. 
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Texas and Mid-South Sections Have 
Two-Day Meetings 


A FINE PROGRAM of technical papers and social events marked 
the spring meeting of the Texas Section, held in Corpus Christi on 
April 28 and 29. The meeting was called to order on Friday morn- 
ing by J. C. Bisset, chairman of the Arrangements Committee, who 
recalled the fact that the Texas Section was organized in Corpus 
Christi 26 years ago. Mayor A. C. McCaughan then welcomed the 
members to Corpus Christi, and L. R. Ferguson, president of the 
Section, responded in the name of the Section. 

Colonel L. M. Adams, director of the Nueces Navigation Dis- 
trict, initiated the technical program with a paper on “The Port 
Development at Corpus Christi.’ Others who addressed the 
morning session were Byrd Harris, traffic manager for the Nueces 
County Navigation District, who discussed problems of trans- 
portation; and W. Armstrong Price, consulting geologist of Corpus 
Christi, whose topic was “Recent Developments in Geo-Physical 
Surveying.”’ All these papers were discussed. 

At noon about 100 attended a luncheon in the Nueces Hotel. 
No formal program had been prepared, but President Ferguson 
introduced to the group Directors Bres and Leeds, Vice-President 
Noyes, and Allen P. Richmond, assistant to the Secretary. Colonel 
Bres spoke briefly. 

The speakers at the afternoon session were S. M. Nixon, of the 
Southern Phillips Corporation, who discussed “The Relation of 
Engineering to Business’; and E. N. Noyes, Vice-President of the 
Society and consulting engineer of Dallas, whose topic was, ‘The 
Corpus Christi Sea Wall Project.””. The meeting adjourned early 
to enable those present to visit this project. In the evening there 
was an informal dinner dance at the Hotel Plaza. 

Early Saturday morning there was a breakfast for Student Chap- 
ter members attending the meeting. President Ferguson presided 
at this function and spoke briefly on the desirability of organizing a 
Student Chapter Conference for Texas. Mr. Richmond also spoke 
on this subject, as did John A. Focht, J. T. L. McNew, and Vice- 
President Noyes. The members then adjourned for the last 
technical session, while Mr. Richmond remained with the students 
to help them organize a Student Chapter Conference. 

The program at this session consisted of a talk by O. N. Stevens, 
vice-president and general manager of the Southern Alkali Cor- 
poration. Mr. Stevens’ subject, “Alkali Comes to the South- 
west,” inspired a great deal of discussion. A business session, 
during which various committee reports were heard, concluded the 
meeting. Members then boarded a boat for a trip down the ship 
channel, luncheon being served on the boat. This trip was made 
possible through the courtesy of 
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engineer director for the U. S. Public Health rvice 

Memphis; “Malaria Control in Memphis,” by J. L. Rober. 
sanitary engineer for the U.S. Public Health Service a: — 
phis; “Slum Clearance and Housing in Memphis,” by Alber 
H. Fletcher, sanitary engineer for the City of Memphis; “Mem his 
Flood Control Project,”’ by Maj. Daniel Noce, district ondianers , 
the U. S. Engineer Office at Memphis; “Sardis Dam,” by Lt c. 
R. G. Moses, district engineer for the U. S. Engineer Office at Vick ; 
burg; and “Construction Features of Sardis Dam,” by Capt. k “{ 
Schilling, project engineer on Sardis Dam. There were also in 
formal talks by Robert B. Brooks, Director of the Society, and }, 
James L. Ferebee, Vice-President of the Society. ; 

On Friday the Section enjoyed a joint luncheon with the Mem. 
phis Engineers Club. The dinner that evening was attended by 
190 members and guests. Following a talk by Tom Collins, as. 
sistant to the publisher of the Kansas City Journal, there was an 
entertaining floor show, after which the guests adjourned for dane. 
ing. 

During the business session on Saturday morning the following 
officers were elected for the coming year: W. W. Zass, presiden: 
Nelson H. Rector, vice-president; and Forrest L. Dye, Jr., secre. 
tary-treasurer. At the conclusion of the business meeting the 
members went by automobile to Sardis, Miss., where an enjoyable 
buffet luncheon was served. At the dam site Captain Schilling 
provided guides to show the guests the various features of the 
project. 





Bringing Professional Records Up 
to Date 


Axsout the first of May, several thousand circulars were sent out 
from Society Headquarters in an attempt to complete the file of 
professional records of members which has proved of much value 
in recent years. When a man makes application for membership 
in the Society, he is required to furnish a full account of his educa- 
tion and of his accomplishments up to that time. Most of the 
members, however, do their more important work after they have 
been elected to Society membership, and it is surprising to discover 
how modest they are when it comes to placing a permanent record 
of such achievements on file. The ‘Professional Record File” was 
established in 1921, to make available all recent information 
about members of the Society. Although blanks have been sent to 
all members three times since then, a recent check-up disclosed 
that perhaps 50 per cent of 
the present membership had 





Frank T. Brady. 
Approximately 200 were regis- 
tered for the various events. 


never filled in this particular 
form and returned it to Head- 


quarters. 
n * 1 
Mip-Soutn Section Has ~ for Ju e The response to the most re 
ANNUAL MEETING Proceedings cent request has been encourag- 


| 
| Forecast 
] 
| 


On May 5 and 6, about 165 | 
members and guests of the 
Mid-South Section gathered in | 
Memphis, Tenn., for the tenth | 
annual meeting of the Section. 
Of special interest was the pres- 
ence of a delegation of 15 Stu- 
dent Chapter members from the 
University of Mississippi and 
Mississippi State College. | 

The program, arranged for the 
interest of Mid-South members, 
included talks on the TVA 
powersituation at Memphis by SION 
Maj. Thomas H. Allen, vice- 
president and chief engineer of 
the Memphis Light, Gas, and 
Water Division; ‘What's Wrong 
in Europe,”” by D. M. Amacker, | 
professor of political science at | 
Southwestern University; “De- | 
velopment of Malaria Control,”’ 


CHICKAMAUGA DAM 





Larce Core Dritts Arp CONSTRUCTION AT 


By James 8. Lewis, Jr., Assoc. M. Am. Soe. C.E. 


A detailed description of construction procedure in 
drilling holes as large as 72 in. in diameter. 


Winp BRACING IN STEEL BUILDINGS 


Stxtu Procress Report oF SUBCOMMITTEE 3l, 
CoMMITTEE ON STEEL, OF THE STRUCTURAL Drv1- 


A discussion ef approximate methods of determining col- 
| umn reactions from a consideration of stiffnesses only; 
effect of direct deformation in the columns on the stresses © 
in a wind bent; torsional effects of wind on buildings; and 
magnitude of the assumed wind force on tall buildings. 


ing. Up to the time of going to 
press, over 200 members have 
come through with a full record, 
| and more records are being re 
ceived in every mail. The 
formation thus made available s 
of particular value in the public 
| ity campaign now being carried 
| onby the Local Sections. Sectios 
| officers write in to Headquarters 
| for the data, and it is a great 
satisfaction to be able to send 
them a copy of material that 5 
correct and up to date. The file 
is also used (through a subject 
index) by the Engineering > 
cities Employment Service, when 
men are desired who have special 
qualifications for particular jobs 
The editorial staff at Headquar 
ters makes frequent use of the 
material, and questions are often 
answered from publishers of ref- 
erence works on biography 








by J. A. Le Prince, sanitary — . 
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at 
lem. American Engineering uncl 
= The Washington Embassy for ry wma the National Representa- 
r fer i of a Large Number of National, State, and Local 
Col Engineering Societies in 40 States 
icks- = 
CB — 
an Ciyit SERVICE SEEKS ADVICE FROM PROFESSION 
iad DY 

| rue President’s Committee on Civil Service Improvement has 
fem authorized the appointment of a number of special advisory com- 
d by rees and Gano Dunn, a member of the President’s committee, 
5, as- » the assistance of officers of the National Academy of Sciences, 
as an e National Research Council and others, the American Engi- 
danc neering Council, the American Society of Civil Engineers, and other 

eading engineering and technical societies, has appointed three 

wing «sch committees of five members each—one, covering the fields of 
dent; mathematical, physical, and biological sciences, called for short, 
ecre- che Science Committee; a second, covering the fields of the general 
g the engineering societies consisting of the American Society of Civil 
vable ingineers, the American Institute of Mining and Metallurgical 
iilling Engineers, the American Society of Mechanical Engineers, the 
f the American Institute of Electrical Engineers, the Institute of Radio 


Engineers, which is known as the General Engineering Committee; 
and a third, covering the fields of the specialized engineering so- 
ieties, consisting in part of the American Society of Heating and 
Ventilating Engineers, the Society of Automotive Engineers, the 
American Society of Agricultural Engineers, the Illuminating En- 
mineering Society, the American Society of Refrigerating Engineers, 
and representatives of local and state engineering societies, to be 
known as the Specialized Engineering Committee. The members 
of these three committees are as follows: 











nt out 

file of Science Committee: 
value Dr. Ross G. Harrison, Chairman; National Research Council, 
ership care of Yale University, New Haven, Conn. 
educa- Dr John A. Fleming, Director, Dept. Terrestrial Magnetism, 
of the Geophysical Laboratory, Carnegie Institution of Washington, 
y bave Washington, D.C. 
ster Dr. Lyman J. Briggs, Director, Bureau of Standards, Washing- 

_—_ ton, D.C 
Bw Dr. W. C. Mendenhall, Director, Geological Survey, Washing- 

@: ton, D.C 
a - Dr. Roger Adams, Professor, Organic Chemistry, University of 
~~ Illinois, Urbana, IIl. 
Cli. Vw 
p had seneral Engineering Committee: 
—_ Mr. E. P. Goodrich, Chairman ; Consulting Engineer; Chairman, 

Head- Committee on Salaries, Am. Soc. C.E., 175 Fifth Avenue, 

New York, N.Y. 
mS Dean R. L. Sackett, Chairman, Committee on Merit System of 
owed American Engineering Council; Former Vice-President Ameri- 
ong e can Society of Mechanical Engineers, Hotel White, Lexington 
: or Ave. and 37th Street, New York, N.Y. 

aging Mr. S. D. Kirkpatrick, Editor, Chemical and Metallurgical Engi- 
a “i neering, 330 West 42nd Street, New York, N.Y. 
hp ‘ Prof. W. B. Plank, Head of Department of Mining Engineering, 
a Lafayette College, Easton, Pa. 
ys -* Mr. Ovid W. Eshbach, Fellow, American Institute of Electrical 
cathe Engineers; Personnel Relations Department, American Tel. 
quarters and Tel. Company, 195 Boardway, New York, N.Y. 

a great Specialized Engineering Committee: 
eb Mr. J. S. Dodds, Chairman ; Vice-President, American Engineer- 
whe file ing Council; Chairman, A.E.C. Committee on Economic Status 

hie of Engineers, Box 207, Ames, Iowa. 

a Mr. Samuel P. Lyle, President, American Society of Agricul- 
ing ot ‘ural Engineers; Bureau of Agricultural Engineering, Depart- 
ad ment of Ag griculture, Washington, D.C. 
tar jobs Mr. Thomas Urdahl, Consulting Engineer; Chairman, Admis- 
radiquat — Com nittee of the American Society of Heating and Ven- 
, of the Date ‘nsineers, 722 Jackson Place, N.W., Washington, 
are often Capt. Harold D. Ki issi 
-s of ref enon - King, Commissioner, Bureau of Lighthouses, 
_ ~epartt of Commerce; Washington Society of Engineers, 

J Washing D.C. 
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Mr. Henry T. Woolson, Executive Engineer, The Chrysler 
Corporation ; Past-President, Society of Automotive Engineers, 
Highland Park, Mich. 

The memberships in these committees have been selected with 
reference to qualifications for formulating valuable opinion on civil 
service matters either through present or past employment in the 
government service, experience with merit systems in private in- 
dustrial or educational fields, or demonstrated personal interest in 
and knowledge of the history and present problems of the Civil 
Service. 

FEDERAL PusLic Works AGENCIES COMBINED BY PRESIDENTIAL 
ORDER 

Exercising the authority granted him under the new reorganiza- 
tion act, President Roosevelt on April 25 submitted to Congress 
the first of three plans for regrouping the functions of various agen- 
cies of the federal government, to become effective in 60 days un- 
less disapproved, as a whole, by a majority vote of both the Senate 
and the House of Representatives within that period, or unless 
Congress in the meantime adjourns. Since the House on May 3 
voted down a resolution of disapproval, only an early adjournment 
could prevent its taking effect on June 24. 

The plan brings to practical fruition the long campaign, actively 
promoted by American Engineering Council, for the establishment 
of a federal Department of Public Works. While the terms of the 
reorganization act prohibit the setting up of a new cabinet depart- 
ment, as criginally projected by American Engineering Council, 
the Federal Works Agency proposed by the President will be its 
substantial equivalent. To it are transferred the functions and 
personnel of ‘‘those agencies of the federal government dealing with 
public works not incidental to the normal work of other depart- 
ments, and which administer federal grants or loans to state and 
local governments, or other agencies, for the purpose of construc- 
tion.” 

Transferred to the Federal Works Agency will be the Bureau of 
Public Roads, now in the Department of Agriculture; the Public 
Buildings Branch of the Procurement Division, Treasury Depart- 
ment (which designs and supervises construction of federal build- 
ings in all parts of the country); the Branch of Building Manage- 
ment of the National Parks Service, Department of Interior (which 
selects sites for and determines the order of construction of public 
buildings in the District of Columbia); the U. S. Housing Author- 
ity, now in the Department of the Interior (slum-clearance) ; 
the Public Works Administration and the Works Progress Ad- 
ministration (both independent agencies set up on a temporary 
basis). Still unchanged is the present supervision of the Corps of 
Engineers over river and harbor improvements and flood control 
works, since this agency was specifically exempted by the reorgani- 
zation act. 

Heading the new agency will be a Federal Works Administrator 
to be appointed by the President with the advice and consent of the 
Senate, at a salary of $12,000 per year, and an Assistant Federal 
Works Administrator at $9,000. The present heads of the units 
transferred to the agency will, in general, be retained, and will re- 
port to the Administrator. Any personnel in excess of the needs 
of the new agency will be transferred to other government posts or 
given a preferred status on eligible lists for future employment. 

The general plan for reorganization, as set forth in the Presi- 
dent's message, envisions two additional new agencies to be known 
as the Federal Security Agency and the Federal Loan Agency. 
The present major independent agencies of the government (except 
those exempted by law) will be attached either to one of these three, 
to one of the ten existing executive departments, or, in a few in- 
stances, to the White House executive office. 

Assigned to the new Federal Security Agency will be those exist- 
ing bureaus and divisions of which the major purpose is to promote 
social and economic security, educational opportunity, and health, 
including the Social Security Board, now independent; the U. S. 
Employment Service from the Department of Labor; the Depart- 
ment of the Interior’s Office of Education; the Public Health Ser- 
vice of the Treasury; the National Youth Administration, now 
part of WPA; and the Civilian Conservation Corps. 

In the Federal Loan Agency will be concentrated several hitherto 
independent loan agencies set up to stimulate and stabilize financial, 
commercial, and industrial enterprises: Reconstruction Finance 
Corporation; Electric Home and Farm Authority; Federal Home 
Loan Bank Board; Federal Housing Administration; and Export- 
Import Bank. 
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three functions of 
is provided for 


control by the chief executive of the 

management—budget, planning, and personnel 
by the transfer to the executive office of the Bureau of the Budget 

Treasury Department; the National Resources Com 
a temporary independent agency; and the Federal 
Employment Stabilization Board from the Department of Com- 
merce of an exemption in the reorganization act, a 
transfer to this office of the Civil Service Commission was impos- 
sible, but the stated that one of his six new 
assistants will serve as a liaison man on personnel problems 


Closer 


now in the 


mittee, now 
Bec ause 


President's message 


PATENT INQUIRY ReQuESTS DATA FROM ENGINEERS 


Ine Patent Inquiry now being conducted by Council in col- 
laboration with the National Association of Manufacturers and the 
National Industrial Conference Board is making steady progress, 
with a number of special studies now actively under way and others 
ready for assignment. A preliminary survey of the legal aspects 
of the patent system has brought to light specific questions which 
are now being organized into specific projects as collateral under- 
takings. Intensive study is being given the proposed single Court 
of Patent Appeals with the object of developing a statistical treat- 
ment of its merits and drawbacks. Specific studies relating to 
strandards for the patent specification, the function of the patent, 
Patent Office procedures, compulsory licensing, and foreign patent 
practice have reached the point where rough drafts of the manu- 
scripts are being received for critical review. The initial section, 
dealing with the broad aspects of research and invention, has been 
outlined and now awaits specific assignment to specialist con- 
tributors 

In order to ascertain whether the engineer, as an inventor, has 
found that patents serve him usefully, a questionnaire has been 
for distribution through all the leading engineering 
societies. [Information concerning this questionnaire appears 
in the Items of Interest section of this issue of Crvi. ENGINEER- 


ING 


prepared 


D.C 


Washington, 
May 5, 1939 





‘Hoover Dam”’ Adopted Society 


the Cummings-Ickes correspondence in 
made public in March 1939, the Com 
April 16 adopted the name “Hoover 


its action on 
‘Boulder Dam,”’ 


Publications on 


BASING 
regard to 
mittee 


on 


ENGINEE 


RING for June 1939 VGno Ba \ 
Dam” for use in the Society's publications in reference to » — 
structure. This was the name originally given to ; dam . 
memorialize Herbert Hoover, Hon. M. Am. Soc. C.F 

In the correspondence in question, dated early in 1935, Harojg ; 
Ickes, Secretary of the Interior, criticized Homer Cum, ngs, thes 


Attorney General, for his reference to “Hoover (Boulder) Da» 
Mr. Cummings, in reply, indicated that in his opinion the name h, 
never been officially changed from “Hoover Dam.” He cal] 

attention to the fact that this name was used by Congress jp , \ 
propriating the money for its construction and was also useq ; ‘ 
contracts between the government and the Metropolitan Wa. 

















AN UNUSUALLY LARGE 
The Group Shown Here Took Part in the Excursion to Fairyland Club 
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NUMBER OF WomEN GUESTS ATTENDED THE SPRING MEETING AT CHATTANOOGA C 
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District. The letters became public when Mr. Cun nmings, of Hote 
leaving office, released some of his papers to a writer for publi ; 
cation in book form. - 
In adopting this usage, the Committee on Publications ha 
recognized two considerations: (1) the validity of the nan, 
“Hoover” in this connection as recognized by high authority: ang Clu 
(2) the just acknowledgment to an eminent engineer and statecy 
for his share in a monumental project. Further, it is felt he : 
engineers should be among the first to thus signalize in such a Ms 
objective manner one of the foremost members of their own Dr : 
fession, and an Honorary Member of the Society. Not 
‘ a : 
Appointments of Society Representatives Sac 
A. J. Hammonp, Past-President Am. Soc. C.E., represented 
Society at the presentation ceremony of the Washington Awar LEN 
to DANIEL W. MEapD, Past-President and Hon. M. Am. Soc C | tanoog 
in Chicago on February 20, 1939. TRI 
Ors E. Hovey, Hon. M. Am. Soc. C.E., and Harry D. Wr 
Assoc. M. Am. Soc. C.E., have been appointed a committee : 
prepare a memoir of RoBert RipGway, Past-President 
Honorary Member Am. Soc. C.E. 
R. C. MARSHALL, Jr., M. Am. Soc. C.E., has been appointed ting 
Society’s representative on the Division of Engineering and |: But 
dustrial Research of the National Research Council 
N. A. Ricuarps, M. Am. Soc. C.E., has been appointed to " 
sent the Society on the Sectional Committee on Building Cod 
Requirements for Reinforced Gypsum Concrete of the America: CENT 
Standards Association. nner | 
Lovis YaGer, M. Am. Soc. C.E., has been appointed to prepar <s 
the memoir of W1LL1AM L. DaRLinG, Hon. M. Am. Soc. CI 3 
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am, to » . 
News of Local Sections 
rold L : 
s, then ———___- . . 
Dam . 
tes Scheduled Meetings 
Called AyapamA SecTioN—Inspection trip at the Government Wharf, 
im ap- Mobile, Ala., on June 16, at 3:00 p.m. 
_ CenTRAL OHIO Secrion—Luncheon meeting at the Chittenden 
gS, on Hotel in Columbus on June 15, at 12 m. 
publi INDIANA SecTIoON—Luncheon and inspection at the Indian- 
apolis Water Company on June 16, at 2 p.m. 
ee tne Los ANGELES Secrion—Annual field day at Altadena Country 
— ‘nb on June 10, at 2:30 p.m. > 
y; and Club on Jt ’ 
tesman Mm-Missourt Secrion—Outing and inspection trip at Bag- 
Mt that nell Dam. Meet at Hahatonka Hotel on June 3, trip starting at 
such an 3:00 p.m 
Wn pro- NorTHWESTERN SecTION—Regular meeting on June 5. 
PyILADELPHIA SecTioN—Outing, dinner, and annual meeting 
at the Sandy Run Country Club on June 15. Sports in the after- 
noon; dinner at 6 p. m. 
os SacRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesd#y at 12:10 p.m. 
a ee Tennessee VALLEY Section—Dinner meeting of the Chat- 
. on tanooga Sub-Section at the ¥.W.C.A. on June 19, at 6:30 p.m. 
a ; . 
Ta-Crry Grovp—Dinner meeting at Harper House, Rock 
= Island, Ill., on June 16, at 6:30 p.m. 
oe Recent Activities 
BurraLo Section—March 14: The feature of this luncheon 
nted the neeting was a talk by Louis S. Bernstein, chief design engineer for 
and In the Buffalo-Niagara Electric Company. Mr. Bernstein described 
the construction of a submerged weir in the Niagara River just 
above the Horseshoe Falls, illustrating his remarks with lantern 
to repre- dudes 
ing Code - 
\merican CenTRAL-ILLINGIS SEecTION— Spring field, March 24: Following 
dinner W. W. De Berard, Director of the Society and associate 
ia editor of Engineering News-Record, discussed recent Board activi- 
eB ties. The technical program consisted of the presentation of sound 


motion pictures, illustrating the use of new types of construction 
equipment on industrial and engineering projects. These were 
shown by John Miner, research engineer for the Allis Chalmers 
Company. 


Crvcinnati Secrion—A pril 12: A joint meeting with the Uni- 
versity of Cincinnati Student Chapter. During the evening it was 
announced that this year the Cincinnati Section’s annual award 
of junior membership in the Society goes to Donald Frye, president 
of the University of Cincinnati Student Chapter. The main 
speaker of the evening was Dr. Otto C. Von Schlichten, of the 
geology department of the university, who gave an illustrated 
lecture on the subject, “Geologic History of Cincinnati and the 
Civil Engineer.” 


CurveLanp Section—April 4: A talk on “The Réle of Soil 
Mechanics in Foundation and Earthwork Construction” was en- 
joyed on this occasion, the speaker being George Paaswell. Mr. 
Paaswell is secretary-treasurer of Spencer and Ross, Inc., of De- 
trot, and an authority on foundations. 


Cotorapo Secrion—Junior Association, February 6, March 6 
and 27; On February 6 the Juniors heard Howard L. Wiley, 
chemical engineer and rubber technologist for the Gates Rubber 
Company, discuss the use of rubber in engineering. On March 6a 
member of the staff of the General Land Office outlined the his- 
‘ory and duties of that office. A discussion of the activities of the 

ty im their relation to the welfare of the profession initiated 
the meeting on the 27th. Later J. E. Warnock, hydraulic re- 
arch engineer for the U. S. Bureau of Reclamation, presented four 


reels of motion pictures showing various hydraulic structures in 
Operation. 





SONNECTICUT Section—New Haven, April 26: Annual dinner 
“ecting with the Vale University Student Chapter. An innova- 
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tion at this session was the presentation of the Section’s first an- 
nual prize of Junior membership in the Society. This award went 
to W. E. Adams, a member of the Yale University Student Chap- 
ter. The annual election of officers resulted as follows: Warren J. 
Scott, president; W. A. D. Wurts, vice-president; and Joseph P. 
Wadhams, secretary-treasurer. The first speaker on the program 
was E. J. Beugler, secretary of the Board of Registration of Pro- 
fessional Engineers in Connecticut, who made an address of wel- 
come to the students. He was followed by the guest speaker, 
William J. Cox, state highway commissioner. Mr. Cox discussed 
the various activities of the highway department, stressing particu- 
larly recent plans for opening additional sections of the Merritt 
Parkway. 


Dayton Section—A pril 24: Following a luncheon, B. S. Kel- 
sey, of the U. S. Army Air Corps, gave a talk on the “Modern Mili- 
tary Airplane.” In his talk Lieutenant Kelsey covered the en- 
gineering and scientific considerations, which make possible the 
success of the modern plane. 


Dututs Section—March 20: Local problems of street car and 
bus operation were discussed at this luncheon meeting. The main 
speaker was R. B. Thompson, manager of the Duluth Superior 
Transit Company, who outlined the factors that make the main- 
tenance of street car service uncertain. 


FLormwa Section—Tallahassee and Jacksonville, April 24 and 
25: Joint sessions with the Engineers and Architects Club of 
Tallahassee and the Engineering Professions Club of Jacksonville, 
respectively. Field Secretary Jessup was the principal speaker 
at both meetings, discussing the aims and activities of the Society 
and the relationship of the Society to other professional groups. 


Gerorcia Section—Aitlanta, April 10: The principal address 
was given by F. H. Frankland, chief engineer of the American 
Institute of Steel Construction, who made a special trip from 
New York for the occasion. Dr. Frankland’s topic was ‘‘Corro- 
sion of Structural Steel and Its Prevention.” 


Ittino1s Section—Evanston, Ill., April 26: Joint meeting with 
the Northwestern University Student Chapter. After David 
Emerson, president of the Chapter, had welcomed the visitors, 
a member of the faculty discussed the réle of the United States in 
the European situation. Then L. D. Gayton, city engineer of 
Chicago, showed pictures of Chicago bridges, both old and mod- 
ern, and the meeting concluded with a talk on the new technologi- 
cal school. This was given by George A. Maney, professor of 
structural engineering at the university. 


Kansas City Sectrion—A pril 13: A talk on the Kansas City 
Municipal Airport initiated the program on this occasion, the 
speaker being C. D. Dailey, manager of the airport. Lieutenant 
Dailey described the development of local airport facilities since 
1926. He was followed by Howard K. Morgan, superintendent of 
communications for Transcontinental and Western Air Lines in 
Kansas City, whose subject was ‘““New Developments in Aircraft 
Communication.’’” These two speeches inspired an interesting 
general discussion of flying in its relation to the defense program 
of the country. 


Kansas State Section—Manhatian, Kans., April 13: Joint 
session with the Student Chapters at Kansas State College and 
the University of Kansas. Richard Lindgren, acting as toastmas- 
ter, introduced Harold E. Brown and J. R. Shipley, who spoke for 
their respective Student Chapters. Then W. E. Baldry, former 
president of the Section, addressed the students briefly, and G. W. 
Bradshaw gave a report on Student Chapters. The main speeker 
was L. E. Conrad, professor of civil engineering at Kansas State 
College, who gave an illustrated lecture on the Seminoe Dam in 
Idaho. Musical entertainment consisting of a trumpet solo and 
singing was also enjoyed. 


Kentucky Section— Frankfort, March 24: The speakers at this 
dinner meeting were T. H. Cutler, state highway engineer of 
Kentucky, and M. R. Keefe, state highway engineer of Indiana. 
Mr. Cutler gave an illustrated talk on “Impressions of Modern 
Dutch and German Roads,” while the latter discussed road con- 
struction in Persia. 


LeHIGcH VALLEY Section—Bethlehem, Pa., March 15: A joint 
meeting with the Engineers Club of the Lehigh Valley. The sub- 


385 

















334 


ject of discussion, ‘Developments in Attractive Moderate Cost 
Homes,” aroused considerable enthusiasm, and many questions 
were asked at the conclusion of the lecture. The speaker was 
John Ely Burchard, director of the Albert Farwell Bemis Founda- 
tion at Massachusetts Institute of Technology. 


Los ANGELES SecTion—A pril 12: A symposium on the new 
Union Passenger Terminal in Los Angeles, which was placed in 
operation on May 3, proved of great interest on this occasion. 
The completion of this station climaxes a twenty-year effort on the 
part of the city to obtain a union terminal for its three trans- 
continental railroads. Those taking part in the symposium were 
Archer F. Barnard, consulting engineer of Los Angeles; M. C. 
Blanchard, chief engineer of the Santa Fe Lines west of Albu- 
querque; Paul Lebenbaum, of the Southern Pacific Railroad 
Company; and A. J. Barclay and C. L. A. Bockemohl, respec- 
tively construction engineer and structural engineer for the ter- 
minal. A tour of the terminal preceded the meeting. 


MARYLAND SecTION—April 15 and 27: An unusually large 
number of members went to Gibson Island on the 15th to enjoy 
the Section’s annual “oyster roast.’’ At the regular meeting in 
Baltimore—on the 27th—F. A. Allner spoke on the subject, 
“Recent Federal Power Developments in the West and the Eco- 
nomics of Multiple Purpose Projects.” Mr. Allner illustrated his 
talk with slides taken during a recent extensive tour of the West. 


METROPOLITAN Section—New York City, April 19: This ses- 
sion was devoted to a symposium on “‘The Housing Program in 
Greater New York.”’ The illustrated talk by Alfred Rheinstein, 
chairman of the New York City Housing Authority and New York 
City Commissioner of Housing and Buildings, aroused an unusual 
amount of discussion from the floor. As a result the meeting was 
pronounced one of the most successful of the current season. 


Mrp-Missour! Secrion—Jefferson City, March 31: Following 
dinner, Jack Terrill gave a review of four articles appearing in 
recent issues of Crvi. ENGINEERING. The address of the evening 
was delivered by Dr. H. A. Buehler, state geologist, who discussed 
the mineral resources of Missouri and the use that engineers are 
making of them. Many questions were asked at the conclusion 
of Dr. Buehler’s talk. The list of guests included Luis Cuevas, 
engineer of the Republic of Mexico. 


Mounawk-Hupson Sectrion—Schenectady, N.Y., May 6: 
Representatives attending the Third Annual Northeastern Re- 
gional Student Conference (held at Union College during the day) 
were guests of the Section at a dinner and the meeting following 
it. The speaker of the evening was Emil H. Praeger, consulting 
engineer and newly appointed head of the department of civil 
engineering at Rensselaer Polytechnic Institute. Mr. Praeger’s 
subject was ‘Parkway Engineering.’’ During the business session 
it was announced that John A. Wallace has been appointed secre- 
tary of the Section to fill the vacancy caused by the resignation of 
Paul R. Spear, who is moving to another city. It was also an- 
nounced that, although the Section is officially less than a year old, 
it has to date enrolled approximately 38 per cent of the Society 
membership in its territory. 


New Mexico Section—Albuquerque, March 30: Many members 
of the University of New Mexico Student Chapter attended this 
session, which was held on the campus of the university. The 
technical program consisted of a talk by H. C. Neuffer on the 
Grand River Project and hydraulic development in Oklahoma 
Mr. Neuffer is consulting engineer on this project. 


Nortu CAROLINA Section—Pinehurst, April 29: This annual 
meeting, consisting of a morning and an afternoon session, was 
devoted to business. Various committee reports were read, and 
Field Secretary Jessup was present to discuss Society actions 
of interest to the Section. The annual election of officers held at 
this time resulted as follows: Frank T. Miller, president; W. G. 
Geile, junior vice-president; and Harold C. Bird, secretary- 
treasurer. A. C. Lee was automatically advanced from the 
position of junior vice-president to that of senior vice-president. 
In a brief talk Mr. Miller asked for the cooperation of the Section 
during the coming year. 


NORTHEASTERN Section—Boston, March 29: On this occasion 
the members enjoyed an illustrated historical lecture on the sub- 
ject, ‘Freres Du Pont, Religious Order of Bridge Constructors of 
the Middle Ages.’’ At the close of the lecture there was interesting 
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discussion by Prof. Charles M. Spofford and others. 
of the formation of an association of the Juniors of ; Secti 
was then discussed at some length. Cambridge, Apri) 2). = 
session with the Boston Society of Civil Engineers. Ther — 
much interest in the technical program, which consisted of 
lecture on the New York World’s Fair. This was given by na 
John P. Hogan, chief engineer and director of construction of 
the fair. A dinner at the Harvard Faculty Club preceded the 
meeting. 

OKLAHOMA Section—Oklahoma City, March 21: The technica) 
program consisted of talks by C. A. Bullen, superintendent for the 
W. S. Bellows Construction Company, of Houston, Tex., and H 
M. House, engineer for the Oklahoma WPA. Mr. Bullen gave 
an illustrated lecture on the construction of the San Jacinto 
monument, on which his firm was contractor, while Mr. House 
eshowed and explained several reels of pictures of WPA projects in 
the state. 


OREGON Section—Portland, April 26: A combination dinner 
meeting and inspection trip was enjoyed on this occasion. First, 
George W. Buck, engineer for Multnomah County (Oregon), 
described the construction of the Rocky Butte and Barnes Road 
tunnels. The members then visited these two projects under the 
guidance of Mr. Buck, who explained the excavation and lining 
processes. 


PHILADELPHIA SecTION—March 15 and April 19: The firs: 
speaker at the March meeting was Howard T. Critchlow, chief 
engineer of the New Jersey State Water Policy Commission, who 
outlined briefly ““Governor Moore's Plan” for diverting water from 
the Delaware River and making it available to the cities of northern 
New Jersey. Solomon M. Swaab, consulting engineer, then 
reviewed the Delaware River Diversion Case between New York 
and New Jersey, while W. D. Mason discussed salinity conditions 
in the Delaware. A lively discussion followed the presentation 
of these papers. The April meeting was devoted to the subject, 
“Construction and Operation of Streamline Trains,” the speaker 
being J. W. Patton. Mr. Patton, who is an architect for the 
Edward G. Budd Manufacturing Company, discussed the design 
of these trains as well as their possibilities for the future. He 
then showed colored slides of some of the trains his company is 
building. A general discussion concluded the meeting. 


PittspuRGH SecTtion—March 16: Joint session with the civil 
engineering section of the Engineers Society of Western Pennsyl- 
vania. An illustrated talk on ‘‘Water Supply and Disposal in Con- 
nection with Air Conditioning” was the feature of this occasion 
The main speaker was George O. Weddell, of the York Ice Ma- 
chinery Company. Junior Division, March 2 and April 27: Both 
of these gatherings were dinner meetings. At the March meeting 
motion pictures covering hydraulics and other subjects were shown 
with comments by J. W. Dougherty and W. S. Hamilton. The 
program on April 27 consisted of a symposium of ten-minute talks 
on the subject, “Our Jobs,” followed by a question-and-answer 
period. Those contributing talks were A. P. Deemer, Jr., 5. 4 
Cannistra, W. T. McKeon, W. S. Hamilton, and W. Bauknight 


SACRAMENTO SECTION—A pril 4, 11, 18, and 25: At the first 
of these luncheons Haller Belt, Pacific Coast manager of the Bausc! 
and Lomb Company, spoke on the topic, “The Eyes of Science 
The meeting on the 11th was arranged and conducted by the 
Juniors, four of whom gave short talks on the traffic problem 
These were C. R. Gallagher, Edwin Epstein, Alfred Brosio, an 
Francis Murphy. “Metering as a Basis of Water Control 
was the subject of a talk given by S. R. Dows, of the Builders Iron 
Foundry, on April 18. The speaker on the 25th was Barl C 
Thomas, professor of civil engineering at Stanford University, who 
discussed ‘Engineering Education in Our Schools and Colleges 
The Section has sponsored the formation of a Junior Forum. 


Sr. Louis SecTion—A pril 24: As a departure from the usual 
serious program, those present heard Daniel Bartlett, St. Lous 
attorney, indulge in his avocation of humorist and a 
L. A. Pettus reported on the engineers’ license bill, and R. 
Brooks, Sr., commented briefly on the Chattanooga Meeting. 


San Francisco Section—A pril 18: The feature of this occa 
sion was the award of prizes of Junior membership 0 the 
to outstanding students. These awards went to R. A Ray, a 
University of California, and R. Matheu, of Stanford Univers! 
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| talk on ‘‘Engineering Features in the Construction of 
acoast Battery’’ was then given by F. B. Butler, cap- 
§ Engineers, U. S. Army. During the evening the 
ommittee reported a net gain of 29 members. 


Secrion—Pullman, Wash., March 22: Joint meeting 
ient Chapters at the University of Idaho and Wash- 
College, the latter Chapter acting as host. The 
aker was Timothy McCarthy, of Wallace Aerial 
who discussed the equipment used in such surveys, 
of surveying and the results. Prof. Howard E. 
briefly in behalf of the Section. 


Sees Secrion—A pril 10: At this session it was announced 
mittee on Fees and Salaries had arrived at a schedule 
to the other engineering societies in the city, and it was 
nd copies of the schedule to each licensed engineer 
irveyor in the area with the request that he abide by it. 
rs then heard an interesting talk on present conditions 
bv Prof. C. Grove Haines, of the history department at 
niversity. 


ua Secrion—A pril 11: At this session C. B. McCullough 
» an illustrated lecture on his experiences in bridge building 
ntral America, with interesting sidelights on the history of the 
‘os countries and their people. Mr. McCullough is now as- 
t state highway engineer for the Oregon State Highway Com- 


1 AC 
\ 


an 
ssion 
TENNESSEE VALLEY Section—Knoxville Sub-Section, April 11: 
\ large number turned out for the annual “Family Night.” The 
rogram for the occasion consisted of talks by Dana M. Wood and 
Brown. Mr. Wood's subject was “Epitaphs,”’ while Mr. 
Brown discussed his experiences in observing bird life and showed 
jored motion pictures of scenery in Tennessee and South 


y 


Larouna 
LEDO SecTION—A pril 26: This meeting took the form of an 
tion trip through the plant of the Libbey Glass Company 
ledo. James Kievit, who is connected with the company, 
nducted the tour and explained the functioning of each depart- 


Tr-Crry Group (Davenport, Iowa, and Moline and Rock 
Island, Ill.)—Davenport, May 13: During the afternoon inspec- 
n trips were made to large construction projects in the Tri- 

y area, including Lock and Dam No. 15, one of a series of 26 
navigation dams in the Upper Mississippi River Canalization 
Pr Out of-town guests attending the meeting included 
| Secretary Jessup and Directors Needles and De Berard. 
principal speaker at the meeting was E. E. Gesler, district 
gineer of the Rock Island office of the U. S. Engineer Office. 
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Colonel Gesler traced briefly the history of the improvement of 
the inland waterway, from its beginning to the time of the authori- 
zation of the Upper Mississippi River Canalization Project. Mo- 
tion pictures showing the construction of Lock and Dam No. 13 
at Clinton, Iowa, one of the dams in this project, were then pre- 
sented, with explanatory remarks by Frank M. Thul, who was 
resident engineer on the construction of this $7,000,000 dam proj- 
ect. J. E. Jewett, temporary chairman of the local group, presided 
at the meeting, and H. P. Warren, chairman of the program com- 
mittee, introduced the speakers. 


VIRGINIA SecTION—March 23: This was a luncheon meeting in 
honor of Field Secretary Jessup, who discussed with members 
the work of the Society and its relationship to the Section. 


West Vircinia Sectrion— Morgantown, April 12: Practically 
every part of the state was represented at this spring meeting, 
which was pronounced the Section’s most successful effort to date. 
The morning session was devoted to business, and the afternoon 
to the presentation of a technical program. Those who spoke 
were H. E. Rist, of the West Virginia University Student Chapter, 
who gave his reasons for choosing the profession of civil engineering ; 
G. P. Boomsliter, professor of mechanics at the university, who 
presented a paper on the development of testing machines; and 
Prof. W. S. Downs, who discussed the Society’s proposed salary 
scale. In the evening members of the West Virginia University 
Student Chapter were guests of the Section ata dinner. President 
Boltz acted as toastmaster, and Charles E. Lawall, president of the 
university, gave the official address of welcome. R. P. Davis, 
Director of the Society, spoke, as did Prof. A. E. McCaskey, Jr. 
The group then adjourned for a session with the Society of Pro- 
fessional Engineers, at which Maj. Roy D. Burdick discussed flood 
control on the Mississippi. Major Burdick also presented several 
reels of motion pictures showing flood control work in the Missis- 
sippi Valley. 


WISCONSIN SecTION: Several members of the Wisconsin Sec- 
tion took part in the 1939 Engineering Conference, sponsored by 
the Engineering Society of Wisconsin in Milwaukee, March 15 to 
17. James L. Ferebee, chief engineer of the Sewerage Commission 
of Milwaukee, presided at the opening session, and Jerome P. 
Gebhard, president of Gebhard—Berghammer, Inc., was chairman 
of the structural engineering session. On the list of members 
presenting papers were M. W. Torkelson, director of regional plan- 
ning for the state; Thomas M. Reynolds, division engineer for 
the Wisconsin State Highway Commission; and Berry E. Brevik, 
structural engineer for the Portland Cement Association. The 
Wisconsin Section sponsored the luncheon held on the opening day 
as well as the structural engineering session. 














Student Chapter Notes 





‘HIO STATE UNIveRStty—Columbus, April 3: This meeting was 
1 one of the most successful in the history of the Chapter. 





‘© Rice Instrrure Srupent CHAPTER VISIT MARSHALL Forp Dam 
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Over 150 engineers and their engineer guests turned out on this 
occasion to hear Arthur E. Morgan, former chairman of the 
Board of Directors of the Tennessee Valley Authority. Dr. 
Morgan discussed the organization, operation, and benefits of the 
TVA program. A dinner for him preceded the meeting. 


Rice INstirute: In January members of the Rice Institute 
Student Chapter went to Austin, where they visited a meeting of 
the University of Texas Student Chapter. 
More recently they enjoyed an inspection 
trip to Marshall Ford Dam, on the Colorado 
River, near Austin. On this occasion 
members of the Chapter were guests of 
S. W. Oberg, chief civil engineer for the 
Humble Oil and Refining Company; J. H. 
Bringhurst, Contact Member for the Chap- 
ter; and two construction companies— 
Brown and Root and the McKenzie Con- 
struction Company. With time out for a 
delicious lunch, the members spent the day 
examining the project which was explained 
by the superintendent of construction. The 
students state that this year the engineers 
and business men of Houston have shown 
a great deal of interest in the student 
Chapter and that Mr. Bringhurst has spoken 
at two of their meetings. 
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[TEMS OF INTEREST 


Engineering Events in Brief 








Civit ENGINEERING 
for July 


AN ARTICLE on construction plant for 
buildings, scheduled for the July issue, 
carries the series on modern construction 
tools and practice into its fifth month. 
Incidentally, it introduces as of primary 
importance a factor to which relatively 
little attention has had to be given in the 
earlier papers. That factor is the re- 
strictions imposed by certain trade unions 
on the use of mechanical labor-saving 
devices—restrictions which ‘“‘to a large 
extent regulate the development and ap- 
plication of equipment to the field work 
involved in the construction of build- 
ings.” R. L. Bertin is the author, and the 
paper was given before the Construction 
Division at the 1939 Spring Meeting. 

The Spring Meeting also provided a 
group of five interesting papers in the 
field of hydraulics, all of which will ap- 
pear in forthcoming issues of Crvm En- 
GINEERING. It is probable that of these, 
the ones by Gerard H. Matthes and Fred 
C. Scobey will be published in July. Mr. 
Matthes, writing on “Observational ver- 
sus Experimental Hydraulics,” makes an 
urgent plea to hydraulic engineers to re- 
vive interest in “field study of hydraulic 
phenomena”’—the form of research “which 
draws its conclusions from observations 
made in nature” rather than from observa- 
tions made on laboratory models. Mr. 
Scobey, in his “Notes on the Hydraulic 
Jump,” lists seven practical uses of the 
jump and then takes up in order the topics 
of (1) when the jump can be expected, 
2) when it may occur though not ex- 
pected, and (3) when it may not occur, 
though expected. 

Other papers on the July schedule treat 
of hydroelectric development, research in 
welded shear reinforcing in concrete beams, 
and highway problems. 





A Significant Court Decision 
By D. B. SrersMan, M. Am. Soc. C.E 


A pecision of significance to the pro- 
fessions has just been handed down in 
the New York Supreme Court—Special 
Term, Part V, by Mr. Justice Rosenman 
in the case of the American Store Equip- 
ment and Construction Corporation vs. 
Jack Dempsey’s Punch Bowl, Inc., et al. 
This was an action to recover compensa- 
tion for services rendered, including de- 
signing, arranging, and decorating, in 
addition to the architectural services of 
preparing plans and supervising construc- 
tion. Since the plaintiff is not licensed 
as an architect and, being a corporation, 
could not in fact be licensed, judgment 
was rendered for the defendants. (The 
decision in full is recorded in the New York 
Law Journal May 4, 1939, page 2055.) 


The following are especially significant 
items of the court’s ruling: 

1. An agreement by one who is not 
licensed to perform services requiring a 
license according to statute “‘is of such il- 
legality that public policy will actually ban 
any recovery thereon even though the un- 
licensed party has performed the services 
undertaken.” 

2 The provisions of the licensing law 
were promulgated ‘‘to safeguard life, 
health and property.” 

3. The pertinent provisions in the 
architects’ and engineers’ licensing laws 
are almost identical. 

4. A similar prior decision under the 
engineers’ law in New York State is cited 
asaprecedent. (Dinan Co., vs. Slater; 132, 
Mis., 454, affirmed 225 Appellate Division, 
750.) ‘‘The same principles are applicable 
to architectural services; for both profes- 
sions involve the safety and lives of the 
general public who use their structures.” 

5. The claim that only 5 or 10 per cent 
of the services undertaken to be rendered 
were illegal does not permit recovery for 


all those portions of the contract not in. 
volving professional services. The 6s 
tablished rule is that “if any part of th. 
consideration for his contract was con- 
trary to public policy, the whole promis 
fails." Where part of an integral con- 
tract is illegal, ‘there can be no separation 
of acts to support proportional recovery.” 

6. “To sustain the legality of the bal- 
ance of the agreements would lead to Wide- 
spread disregard to the licensing Statutes 
It would be easy for any construction con. 
tractor to thwart the purposes for which 
the licensing of architects was enacted by 
merely providing in his contract that 
architectural services would be given gra. 
tis, so long as the contractor were awarded 
the contract itself.” 

7. “One instanceof rendering such sery. 
ices is sufficient to bring a person within 
the category of practicing architecture. |; 
is not necessary, under this provision, that 
a person make a regular business of per. 
forming similar services before he is obli- 
gated to comply with the licensing sec- 
tions.” 





Data on Inventors’ Experiences with Patents 


Sought by A. E.C. 


Inventor members of the Society are in- 
vited, in their own interest, to contribute data 
on their personal experiences with patents 
to the Joint Patent Inquiry in which Ameri- 
can Engineering Council is participating. 
A special questionnaire for recording these 
data will be supplied by Council on request. 
The following statement by Fairfield E. 
Raymond, Director, Joint Patent Inquiry, 
outlines the objectives of the project. 


ENGINEERS have a vital professional 
interest in the operation of our tradition- 
ally American patent system. It is 
through the privileges created by the con- 
stitutional provision permitting patent 
grants that technological development, 
through which many engineers derive 
their principal basis of livelihood, has been 
fostered. Thus it is that the American 
Engineering Council, as the representa- 
tive of the engineering profession at large, 
has been looked to as an impartial agency 
to carry forward a joint inquiry into the 
whole patent situation, in conjunction with 
the National Association of Manufacturers 
and the National Industrial Conference 
Board. 

The patent and the system through 
which it is created has been primarily re- 
garded as an essential medium to facili- 
tate the translation of invention into prod- 
ucts or services. Though there is less 
cause to question the basis upon which 
the patent itself is founded, a realignment 
of factors caused by the increasing com- 
plexity of business and the severity of 
competition has given cause to question 
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many of the ways in which the patent 
privilege has been put to use. 

It is of primary importance, accordingly, 
to ascertain whether patents have had 
their intended usefulness to the engineer 
as an inventor. Has he been able to 
successfully put to use his inventions and 
derive a satisfactory benefit from them’ 
Does the patent provide him with a posi 
tive and effective means to assert his 
claims against others who have devised 
similar technical improvements? What 
channels have been made available to him 
through the patent to convey title to his 
invention to those who can make best use 
of it, and what obstacles has he met with’ 

To obtain a broad and representative 
cross-section of the experience of engi- 
neers at large with the patent system and 
the use of their patents, the question 
naire that has been prepared for this 
quiry is being brought to their attention 
through the cooperation of their profes- 
sional societies. A true picture of the 
engineer’s relation to our patent syste™ 
can only be set forth through the whole- 
hearted response to this questionnaire by 
those who still have an interest in une 
pired patents, or even those who have mn 
the last 17 to 20 years made application 
for a patent, regardless of the fact that 
they may consider their own experient 
as nothing unusual or unique 

The questionnaire has been 
for convenience in making reply, 
readers are urged to secure copies promptly 
from the American Engineering Counc! 
744 Jackson Place, Washington, D.C 
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New Medal of Geophysical 
. Honors William Bowie 


Unio! 

First AWARD of the Bowie Medal, re- 
cently established by the American Geo- 
physical ‘nion, was made to William Bo- 


ie, M. Am. Soe. C.E.—the man for whom 
it was named—at the general assembly 
of that organization in Washington, D.C., 
on April 28, 1939. 3 

The medal was endowed by friends and 
co-workers of Dr. Bowie, to be awarded 
annually by the Union “for distinguished 
attainment and outstanding contribution 
+o the advancement of cooperative re- 
search in fundamental geophysics.” Plans 
for its establishment and for the initial 
presentation were so closely guarded that 
Dr. Bowie's first knowledge of it came 
when he was called to the platform to 
receive it. In fact, plans almost went 
awry when, just as the ceremonies began, 
he strolled out of the room, unnoticed, 
to quiet some noise in the hall. When 
his absence was discovered an informal 
steering committee got him back to his 
seat, and the announcement and presenta- 
tion spe ech were repeated. 





WritraM Bowle 


In his citation the president of the 
Union, Prof. R. M. Field, referred to the 
medal as “a talisman of those human 
forces—affection, esteem, and tradition— 
so fundamental to the spirit of progress.” 
It is hoped,” he said, “that future 
awards of this medal will continue to 
promote and to recognize that spirit of 
helpfulness and friendliness in unselfish 
cooperative research which you have so 
bountifully displayed.” 





“Transporting the A.E.F.” 
Available at Cost of Binding 


Turovcn the courtesy of the Columbia 
University Press, a number of copies 
of Transporting the A.E.F. in Western 
Europe, by William J. Wilgus, Hon. M. 
Am. soc. C.E., are being made available 
‘0 Society members at $3.00 each—the 


cost of binding and mailing. 

a 5l2-page volume, published in 
“3, ‘Ss a comprehensive treatise on the 
subject, and should be of special value and 
interest to J 


\rmy officers, both regular and 


ag .° "ie 


fr ee = 


reserve. Its author served during the 
War as Director of Military Railways, 
A.E.F., and Deputy Director General of 
Transportation, A.E.F. 

In his introduction, Colonel Wilgus 
describes the transportation of the A.E.F. 
as “a transportation problem such as the 
world has never seen.’’ Forces of un- 
precedented size ‘‘were to be disembarked 
with their supplies at a multitude of anti- 
quated, shallow ports calling for drastic 
improvement and expansion, and thence 
moved inland up hill and down dale over 
a 6,000-mile network of rail and water 
lines of communication demanding im- 
provement, manning, and equipment on a 
vast scale, to a battle front many hundred 
miles from the western and southern 
coasts of France.” 
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“Realizing,” he continues, ‘‘that with- 
out a full knowledge of the experiences 
through which the Transportation Service 
of the American Army passed in Western 
Europe, mistakes there made are sure to 
be repeated in some future emergency 
with peril to our country while they un- 
dergo slow correction, I have felt called 
upon to set forth the facts as I know them, 
based, not only on official documents, but 
also on my intimate association with the 
Service from its beginning until after 
the Armistice was signed.” 

Orders for the book must be placed with 
the Society, at 33 West 39th Street, New 
York, N.Y., before August 1, 1939, and 
must be accompanied by the full purchase 
price ($3.00 per copy). Delivery of books 
will be made on or before October 1. 





Intensified Mapping Favored in Joint Report of 
Secretaries of War, Commerce, and Interior 


“The best statement of the mapping needs 
of the country I have ever seen,” writes 
William Bowie, chairman of the Society's 
Surveying and Mapping Division, of the 
joint report recently submitted to the Senate 
by the Secretaries of War, Commerce, and 
Interior. This report, printed as S.D. 54, 
76th Congress, Ist Session, is abstracted here. 


““‘WE PROPOSE that the mapping of the 
United States, which now lags so far be- 
hind that of other leading nations, be 
immediately accelerated; that the pro- 
gram of acceleration begin with a 3-year 
period of expansion in the mapping ac- 
tivities of the federal agencies concerned; 
and that thereafter it go forward at a sus- 
tained but moderate level. 

“Basic three-dimensional contour maps, 
made by modern methods in accordance 
with accurate engineering standards, are 
recognized by the leading nations of the 
world as fundamental both to national de- 
fense and to the planning of internal im- 
provements. ... 

“Less than 25 per cent of the United 
States is now covered by accurate topo- 
graphic maps. In view of the fact that 
it has required more than 40 years to ac- 
complish this much, and that at the pres- 
ent rate of progress more than a century 
will elapse before the entire country is 
mapped, the necessity for accelerating 
progress should be obvious. . . . 

“The handicap under which the United 
States labors, by reason of the lack of ac- 
curate maps over so much of its area, is 
coming to be more and more acutely rec- 
ognized by all units of government... . 
To satisfy only the more urgent of these 
would require the early coverage of more 
than one-half of the total area of the 
United States and substantial areas in the 
Territory of Alaska; far more than can 
be accomplished quickly under any rea- 
sonable program... . 

“It is our conviction that. . . past neglect 
should be remedied by prompt action that 
will assure an efficient and continuous 
program of mapping in the future. 

“Such a program should be designed to 
insure substantial progress in mapping in 
general, with proper priorities for those 


areas in which the needs are most urgent, 
particularly those areas of most impor- 
tance from the point of view of national 
defense. To that end we recommend a pro- 
gram involving expenditures of $5,000,000 
for the first year, $6,000,000 for the 
second year, and thereafter at a sustained 
level of not less than $7,000,000 a year. 
It should be emphasized, moreover, that 
any technical program whose effective 
execution depends upon the development 
of a corps of especially trained engineers 
and the acquisition of special equipment, 
cannot be efficiently administered under 
a series of fluctuating annual grants. To 
be most effective and economical, it should 
be sustained at an approximately uniform 
level over a period of years. 

“Attention is invited to the fact that 
the plan herein proposed is essentially like 
that contemplated in Senate Document 
14, Seventy-fifth Congress. We believe 
that the general principles and the pro- 
cedure advocated in that document are 
sound, but that present conditions justify 
some increase in the acceleration therein 
proposed. 

“As in that document, it is recom- 
mended that the first and second order 
control surveys that precede mapping be 
executed by the Coast and Geodetic Sur- 
vey of the Department of Commerce, and 
the supplemental control and the topo- 
graphic mapping itself, by the Geological 
Survey of the Department of the Interior. 
Nuclei of the necessary staffs exist in these 
bureaus, .. . [and] can readily be expanded 
to the dimensions required by the program 
herein advocated, without waste, and with- 
out lowering the standards of accuracy 
that are required in modern topographic 
mapping... . 

“The maps to be produced under this 
plan are general-purpose maps of standard 
scales. The preparation of expensive 
large-scale special-purpose maps is not 
contemplated; although, because the 
preliminary sheets are as a matter of 
efficient procedure prepared on larger 
scales than the final maps, many of the 
special needs of particular government 
agencies can be met by supplying them 
with copies or enlargements of these shects. 
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“In view of the present disturbed state 
of world affairs, at least half of the program 
herein proposed should be devoted to map- 
ping in strategic areas, .. . until the map- 
ping of such areas shall be completed. 
This mapping, of course, will serve other 
purposes as well as those of defense. 
The remaining half of the program should 
be distributed over the United States and 
its Territories and possessions in accord- 
ance with priorities determined by the 
economic and developmental requirements 
of the country.” 





NEWS OF ENGINEERS 
Personal Items About Society Members 


=—_-- = — 





Kart R. KENNISON, assistant chief 
engineer of the Metropolitan District 
Water Supply Commission, Common- 
wealth of Massachusetts, has been pro- 
moted to the position of chief engineer of 
the Commission, succeeding the late 
FRANK E. WINSOR. 

STANLEY M. Dore succeeds Karu R. 
KENNISON as assistant chief engineer of 
the Metropolitan District Water Supply 
Commission. Mr. Dore was formerly 
associate civil engineer of the Commis- 
sion. 

Joun C. RrIepet, recently appointed 
chief engineer of the New York City 
Board of Estimate and Apportionment, 
was honored by over 600 engineers and 
city officials at a dinner held at the Hotel 
Commodore in New York on May 8. 
Mr. Riedel’s service with the city began 
in 1901. He was appointed to his present 
position in March. 

FRANK A. BANKS, construction engineer 
for the U. S. Bureau of Reclamation on 
the Grand Coulee Dam project, has been 
appointed to the position of acting ad- 
ministrator of the Bonneville Project to 
succeed the late J. D. Ross. Mr. Banks, 
who has been in the continuous employ of 
the Bureau of Reclamation since 1906, will 
continue his duties at Grand Coulee Dam 
while acting as administrator at Bonne- 
ville. 

WiiiiaM G. Woo.Fro Lk has been elected 
president of the United Light and Trac- 
tion Company. He has also been made 
president of a number of affiliated utility 
companies, and he will continue to serve 
as president of the Michigan Consolidated 
Gas Company. His headquarters are in 
Detroit. 

Murray J. Backus was recently ap- 
pointed territorial representative of the 
Wage and Hour Division of the U. S. De- 
partment of Labor in San Juan, Puerto 
Rico. He was formerly an engineer in the 
New York City office of the PWA. 

E. A. McNartr is now associate highway 
engineer for the U. S. Bureau of Public 
Roads, with headquarters at Springfield, 
Ill. 

James B. Hays has been transferred by 
the Tennessee Valley: Authority from 
Chickamauga Dam, where he has been 
construction engineer for the past three 
years, to the same position at Gilbertsville 


Dam (Gilbertsville, Ky.), on which con- 
struction will soon be started. 

Jouan A. Aatto, formerly topographic 
draftsman in the Department of Engineer- 
ing-Highways of the Borough of Queens, 
has been appointed assistant engineer in 
the Office of the Comptroller of the City 
of New York. 

James T. Hatiett has resigned as 
traffic engineer for the State Highway 
Commission of Indiana to accept a position 
with the Portland Cement Association, for 
which he is to engage in special research 
work in New York State. 

K. B. WoLFskILL, until recently with 
the bridge department of the State High- 
way Commission of Indiana, is now resi- 
dent engineer-inspector for the PWA in 
Indiana. 

Paut A. BARATTINI, previously senior 
draftsman for the Borough President of 
Queens, has become a junior engineer for 
the North Beach Airport Planning Sec- 
tion with headquarters at Jackson Heights, 
N.Y. 

Bernarp C. Moore is at present em- 
ployed as a junior engineer by the Inter- 
national Boundary Commission, with 
headquarters at El Paso, Tex. He was 
formerly assistant civil engineering aid 
in the U. S. Engineer Department at 
Galveston, 

Puiiipe G. HoLcrReEN, until recently with 
the Water Department of the City of 
Spokane (Wash.), has accepted a position 
in the Division Engineer’s Office of the 
Chicago, Milwaukee, St. Paul and Pacific 
Railroad. He is now located in Seattle. 

Vicror L. STREETER has resigned as 
associate engineer for the U. S. Bureau of 
Reclamation to accept a position in a 
similar capacity with the International 
Boundary Commission. His headquarters 
are at El Paso, Tex. 

Frep E. SwINeForD, who has been in 
the State Highway Testing Laboratory at 
Ohio State University, is now assistant 
engineer in the Bureau of Location and 
Right of Way of the Ohio State Depart- 
ment of Highways, with headquarters at 
Columbus. 

Joun Stearns, formerly division engi- 
neer of the Metropolitan Water District 
of Southern California, is now with the 
Federal Power Commission in Washington, 
D.C. Recently he was promoted from 
the position of senior engineer to that of 
principal engineer in the division of Power- 
Flood Control Studies. 


CALEB MILLs SAVILLE has been awarded 
the ‘“‘President’s Premium” by the Council 
of The Institution of Water Engineers 
(England) for his paper, “Vagaries in 
Runoff from Catchment Areas in Southern 
New England,” presented on May 25, 
1938, at a meeting of that society. Mr. 
Saville is manager and chief engineer of 
the Water Bureau of the Metropolitan 
District, Hartford, Conn. 

D. A. Buzzett has resigned as chief 
hydraulic engineer of the Central Nebraska 
Public Power and Irrigation District to ac- 
cept a position in the flood study depart- 
ment of the Federal Power Commission. 
He is stationed in Washington, D.C. 







































Vor. o, No.6 V 
Epmunp L. Datey, brigad r-general, 
Corps of Engineers, U.S. Army. has hoo - 
appointed to take charge of {he newly a 
established army department of ; he Carib. ‘nf 
bean, to be known as the Dep rtment of of ( 
Puerto Rico. General Daley, who aaa 
commands the First Coast Ar‘ illery Dis. ; 
trict at Boston, Mass., will sai! for San = 
Juan, his new headquarters, in June - 
ARTHUR T. IPPEN, a member of the civil ~ 
engineering staff at Lehigh University has 
been promoted to the position of assistant , H 
professor of civil engineering at the uni. oa 
versity. of t 
THomas J. MITCHELL, formerly in the a 
U. S. Engineer Office at Pittsburgh, Pa, - 
is now general superintendent of the Poip. W 
sett Lumbering and Manufacturing Com- aistt 
pany at Pickens, S.C Prod 
RICHARD KING has become senior office J L. 
assistant in the Texas State Highway De. so 
partment, with headquarters at Brown. This 
wood, Tex. gene! 
Paut J. CANNELL, who is on the staf ng 
of the Central Nebraska Public Power and GE 
Irrigation District, has been promoted appo 
from the position of designer to that of neer 
head of the design department, with the ment 
title of hydraulic engineer. const 
Grover C. DriMan, president of the divisi 
Michigan College of Mining and Tech. pany 
nology, has been appointed to fill the re. ames 
cently vacated post of State Budget Di- IRV 
rector of Michigan. It is expceted that associ 
President Dillman will take a leave of State 
absence from his present duties sales : 
CLARENCE A. WILLSON, structural engi- Comp: 
neer in the Wisconsin State Architect's T.( 
Office, has been elected president of the pom 
Engineering Society of Wisconsin for the Moen 
coming year. Another member of the ite on 
Society serving as an officer of this asien 
organization is JAMES L. FEerepes, who 
has been elected vice-president. Mr. —— 
Ferebee is also Vice-President of the - 
Society. 
HucGer F. Marti, until recently sales 
engineer for the Rensselaer Valve Com — 
pany, of Dallas, Tex., has accepted em- Hew 
ployment in a similar capacity with the of the 
International Filter Company in the same Northe 
city. Mass., 
Joun W. WHEELER has resigned as as- From 
sistant chief engineer of the Burlington taught 
Lines in order to accept the position of Techno 
general manager of the Cities Construc- the latt 
tion Company, of Hammond, Ind. lege. F 
PETER N. HEINTSKILL is now structural with th 
engineer for the Kimberly Clark Corpors- and in | 
tion at Kimberly, Wis. roan | 
ALLEN A. FurRat has been transferred — 
from the 1st New Orleans District of the CHAR 
U. S. Engineer Office to the hydroelectr« consult 
section of the Little Rock District. Illinois 
Tuomas J. Morrison, consulting eng Ne 
neer of Rochester, N.Y., has been 4 Bo » a 
pointed WPA engineer in charge of - — 
agara, Cattaraugus, Chautauqua, 4 ht 
adjoining counties in New York State. “oy 
RicHarp F. Poston has joined the staf pe | 
of the U. S. Public Health Service time M4 
stream pollution surveys at Chattanoog of the J 
Tenn. He was formerly sanitary ae for a nu 
for the South Dakota State Boare © ehgineer 
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L.H wITT, captain, Corps of Engi- 
s. Army, is being transferred 
esent duty in the Philippines 
to assist to the U. S. District Engineer 
of Gal n, Tex. 


Srncn, formerly professor of 


neers, 
from h 


KIRPA . , 
mechanica! engineering at Maclagan Engi- 
neering College, Lahore, India, is now 


orincipal of the Vietoria Diamond Jubilee 
Hindu Technical Institute, at Lahore. 


Hersertr W. Wrrre has been trans- 
ferred from the Water Resources Branch 
of the U. S Geological Survey at Atlanta, 
Ga, to the U. S. Engineer Office at Hunt- 
ington, W.Va 

Ww. P. GREENAWALT has resigned as 
district manager of the Ingot Iron Railway 
Products Company, Chicago, Ill., to join 
| L. Young in the partnership, Young and 
Greenawalt, with headquarters in Chicago. 
This firm will handle railroad supplies, 
general railway contracting, and engineer- 
ing 

Grorce H. HENDERSON was recently 
appointed deputy director and chief engi- 
neer of the Rhode Island State Depart- 
ment of Public Works. He was formerly 
consulting engineer for the New England 
division of the Koppers Products Com- 
pany and, later, on special studies for the 
Connecticut Highway Department. 


Irvine L. Jomnson has left the post of 
associate bridge engineer in the California 
State Division of Highways to join the 
sales staff of the Raymond Concrete Pile 
Company at Los Angeles. 


T. C. Forrest, Jr., who recently with- 
drew from the civil engineering firm, 
Myers, Noyes, and Forrest, has established 
his own consulting practice at 817 Prae- 
torian Building, Dallas, Tex. 





DECEASED 


Henry Bisset Arvorp (M. ’38) head 
of the department of civil engineering at 
Northeastern University, died in Boston, 
Mass., on April 20, 1939, at the age of 53. 
From 1907 to 1910 Professor Alvord 
taught at Massachusetts Institute of 
Technology, his alma mater, and from 
the latter year until 1914 at Bowdoin Col- 
lege. From 1914 to 1918 he was connected 
with the Aberthaw Consulting Company, 
and in 1920 he went to Northeastern Uni- 
versity as professor of civil engineering in 
charge of the department. 


Cuartes SLAvSON BoaRDMAN (M. ’09) 
consulting engineer for the Carnegie- 
Illinois Steel Corporation at Pittsburgh, 
Pa, died at his home there on April 19, 
1999, at the age of 65. In 1907 Mr. 
Boardman designed and patented a new 
‘ype of interlocking steel piling, which was 
‘mployed in raising the battleship Maine 
‘rom Havana Harbor and was later in 
general use i: construction work. At one 
ume Mr. Boardman was chief engineer 
of the Lackaw anna Steel Company, and 
for a number of years he was contracting 
“agineer for the Jones and Laughlin Steel 





Corporation. About a year ago he be- 


came connected with the Carnegie-Illinois 


Steel Corporation. 


Water Cart Buerow (M. '30) of 
Milwaukee, Wis., died suddenly in that 
city on April 23, 1939, at the age of 54. For 
a time Mr. Buetow served as bridge engi- 
neer for the Chicago, Milwaukee and St. 
Paul Railroad. In 1911 he joined the staff 
of the Wisconsin State Highway Com- 
mission, resigning in 1924 to become chief 
engineer of the Stein Construction Com- 


- pany. From 1928 to 1931 he was state 


highway engineer. More recently Mr. 
Buetow was in the Milwaukee Public 


Works Department. 


Joun Farris (M. ’19) president of the 
Farris Engineering Company, Pittsburgh, 
Pa., died at Oakland, Pa., on April 15, 
1939. He was 64. Soon after his gradua- 
tion from the University of Wisconsin 
(1907) Mr. Farris, with an older brother, 
established a bridge construction practice 
in Pittsburgh. He was president of this 
firm from 1915 until his death. Mr. Farris 
was active in the work of the Pittsburgh 
Section, which he served as president. 


OvtveR Howarp Horner (Assoc. M. 
24) consulting engineer of Kansas City, 
Mo., died there on April 13, 1939, at the 
age of 50. From 1914 to 1918 Mr. Horner 
was assistant engineer for Black and 
Veatch, of Kansas City, and from 1919 
to 1921 vice-president of the Sherman 
Engineering Company. In 1921 he be- 
came a partner in the engineering firm, 
Horner and Wyatt, and from 1935 on he 
was sole owner of this firm. 


WruiiaM H. Jackson (M. '23) president 
of the Pittsburgh-Des Moines Company, 
of Pittsburgh, Pa., died on April 26, 1939, 
at the age of 71. From 1893 to 1900 Mr. 
Jackson was a member of the civil engi- 
neering and contracting firm, Jackson and 
Moss, of Des Moines, Iowa. From the 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











latter year on he was with the Des Moines 
Bridge and Iron Works, the name being 
changed in 1916 to the Pittsburgh-Des 
Moines Company. Mr. Jackson had 
served as president since 1921. 


Smr Henry Japp (M. ’05) chief engineer 
and works director for John Mowlem and 
Company, Ltd., of London, England, died 
on April 8, 1939, at the age of 69. As 
manager of S. Pearson and Sons, Ltd., Sir 
Henry (then Henry Japp) had full charge 
of the work of driving tunnels under the 
East River (New York) for the Pennsyl- 
vania Railroad thirty yearsago. This was 
one of many important projects on which 
he was engaged both here and abroad. 
During the war he was director of produc- 
tion for the British government, and it was 
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for this service that he was knighted in 
1918. He became chief engineer for John 
Mowlem and Company in 1915. 


Henry AMBROSE LARSEN (Assoc. M. 
13) Pacific Coast sales manager of the 
Wickwire Spencer Steel Company, San 
Francisco, Calif., died suddenly in that 
city on April 1, 1939. He was 54. Mr. 
Larsen’s early career included steel design 
for numerous projects in California and 
Oregon. Later he was sales manager for 
L. A. Norris, of Los Angeles, and for 
several years Pacific Coast manager of 
the National Steel Fabric Company, of 
San Francisco. He became connected 
with the Wickwire Spencer Steel Com- 
pany in 1935. 


Harry Seymour McKriesen (Assoc. 
M. ’14) of Warren, Ohio, died on April 
13, 1939, at the age of 66. Mr. McKib- 
ben’s early career was devoted to teaching 
and to railroad location and construction. 
Later he was in charge of highway con- 
struction for Trumbull County (Ohio), 
and from 1909 to 1913 he was county 
engineer of Trumbull County, supervising 
all the engineering work of the county. 
He then established a general engineering 
and surveying practice in Warren. 


HARRISON CurTIS Mower (M. '12) of 
Balboa Island, Calif., died at his home 
there on April 16, 1939, at the age of 64. 
Colonel Mower entered the U. S. Engineer 
Office in 1902 and remained there for a 
number of years. For a time he was 
manager of the Electrozone Water Steri- 
lizer Company, at Alhambra, Calif. He 
then established an engineering and con- 
tracting practice in Los Angeles, from 
which he retired in 1934. Colonel Mower 
served in both the Spanish-American War 
and the World War. 


JosePH ANDREWS SARGENT (M. '3() su- 
pervising engineer for the PWA on the con- 
struction of Lincoln Tunnel until a recent 
illness forced his retirement, died in New 
York City on April 20, 1939. He was 66. 
Mr. Sargent was active in the construc- 
tion of reclamation projects in South 
America, Cuba, and Europe. He was 
also engaged on many projects in this 
country, including the construction of the 
East River (New York) tunnels. From 
1913 to 1917 he had charge of constructing 
the hydroelectric plant in the Pyrenees 
for the Ebro Irrigation and Power Com- 
pany. This project included the construc- 
tion of the largest dam and concrete-lined 
power canal in Europe at that time. Dur- 
ing the war Mr. Sargent served as captain 
of the 2d Engineers, U. §. Army, and was 
awarded the Croix de Guerre. 


FRANK CHARLES WoLFe (M. ’11) con- 
sulting engineer of Baltimore, Md., died 
recently at the age of 68. Mr. Wolfe’s 
early career included considerable experi- 
ence in railroad and bridge construction 
work. Beginning in 1909, he was for some 
time structural expert in charge of the 
office of D. B. Banks, consulting engineer 
of Baltimore. Later he was secretary and 
treasurer for B. F. Johnstone and Com- 
pany of the same city, and he established 
his own consulting practice in 1935. 





























Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 








AppiTions TO MEMBERSHIP 


Barser, Armour Gaytorp (Assoc. M. °39), 
Field Engr., Sun Oil Co., 2117 National Bank 
Bidg. (Res., 11641 Mansfield), Detroit, Mich 


Beranuarp, Rupote Kart (M. '39), Prof. and 
Head, Dept. of Eng. Mechanics, Pennsylvania 
State Coll., State College, Pa. 


Cargrrer, Ronatp Henry (Assoc. M. '39), Chf 
Structural Engr., Kumardhubi Eng. Works 
Ltd., Kumardhubi P. O., Dist. Manbhum, 
India 


Doun, Cuartes Water (Jun. 39), Timekeeper- 
Eng. Asst., Johnson, Drake & Piper, Inc., 
Freeport (Res. 57-03 Catalpa Ave., Ridge- 
wood), N.Y 


Eucers, Vicror Marcus (M. '38), Director, 
Bureau of San. Eng., State Dept. of Health 
(Res., 2616 Rio Grande St.), Austin, Tex. 


freas, ALAN D’Yarmetrr (Jun. '39), Instr. in. 
Ry. Eng., Univ. of Wisconsin, Eng. Bidg., 
Univ. of Wisconsin (Res., 2521 Kendall Ave), 
Madison, Wis 


Garerry, Leo Vatentine (Assoc. M. '39), As 
sociate Civ. Engr., City of Detroit, 9644 West 
Jefferson Ave. (Res., 14631 Mark Twain Ave), 
Detroit, Mich. 


Giuynn, Desmonn Forp (Jun. '39), Eng. Drafts 
man. Melbourne and Met. Board of Works, 
**‘Maralyn,” Olevitte Ave., Upwey, Victoria, 
Australia. 


Gerirrrras, Wir.1am Henry, Jr. (Jun. 38) 
Soils Laboratory Asst., State Highway and 
— Works Comm. (Res., 1020 West Peace 

, Apartment L-6), Raleigh, N.C 


Hamner, Bennett Barron (Jun. 38), Box 1151, 
Tyler, Tex. 

Hansen, Fay Newson (Assoc. M. °39), Asst. 
Engr., U. S. Geological Survey, 641 Federal 
Bidg., Louisville, Ky. 


Harker, Herpert Weese (Jun. 38), 642 Fourth 
St., Niagara Falls, N.Y. 


Horrman, Artuur Aaron (Jun. '39), Engr., 
Golden Gate Iron Works, 1541 Howard 5t., 
San Francisco, Calif. 

Keatinc, Cartes Strantey (M. °39), Cons 
Engr., a of Syracuse, 400 City Hall, Syra- 
cuse, N 


Kenperck, Harry Deckarp (Assoc. M. '39) 
Res. Engr., PWA, Box 242, Norfolk, Nebr 


Kino, Writtam Byrp, III (Jun. '38), Estimator, 
Designer, and Detailer, Fort Worth Structural 
Steel Co. (Res., 1005 Poindexter St.), Fort 
Worth, Tex. 


Kniout, Attan Watton (Assoc. M. '39), Chf. 
Engr., Public Works Dept., Hobart, Tas- 
mania, Australia. 


Kuxvux, Currron Carrot (Jun. ‘38), Junior 
Engr., Bureau of Reclamation, Pierre, 5. Dak. 


Lockerr, Jomn Botte (Jun. '39), Junior Civ. 
Engr., Div. Engr. Office, Upper hw 
Val. Div., Corps of Engrs., 1U 
Court House and Custom AA oe pr Mo. 


Loreur, Jonn Jacos (M. '39), Designing Engr.- 
Acting Chf. Engr., Commrs. of Sewerage, 400 
M. E. Taylor Bidg., Louisville, Ky. 


MacKay, Harry Fraser (Jun. 39), Engr, U.S 
Forest Service, Columbia National Forest, 
Box 60, Vancouver, Wash. (Res., 3165 North 
Willamette Boulevard, Portland, Ore.) 


McDonatp, Norman Geppes (M. °39), Cons 
Engr. (Gore & Storrie), 1130 Bay St., Toronto, 
Ont., Canada 


McKinnon, DeMar Joun (Jun. °‘38), Fort 
Washakie, Wyo 


Meenan, Josern Atoyvstvs (M. ‘'39), Acting 
Chf. Engr., Dept. of Docks, New York City, 
Pier A, North River (Res., 3355 Olinville Ave.), 
New York, N.Y 


Osporn, Evcens WaAtLAce (Jun. 38), With Bagg 
& Newkirk, 258 Genesee St., Utica (Res., 161 
Todt Hill Rd., Staten Island), N.Y. 


Ossorn, Huon (Assoc. M.'39), Asst. Civ. Engr., 
AAA, Aerial Mapping, 2321 West End Ave 
(Res., Stokes Lane), Nashville, Tenn 


From April 10 to May 9, 1939, Inclusive 


Owtncs, Nosie Lewts (Assoc. M. '39), Asst. to 


Chf. Engr., Washington Suburban San. Dist., 
Hyattsville » | 109 Washington Ave., 
Riverdale), 


Pevetz, HaRo.p -o 39), Asst. Supt., L. S. 
Peletz, 1660 West Acacia St., Stockton, Calif. 


Puitoires, Georce Wenpeit (Assoc. M. °39). 
Div. Engr., State Highway Dept., Grove Hill 
(Res., Thomasville), Ala. 


Prusas, Victor Josern (Jun. '39), Junior Engr., 
North Am. Aviation, Inc., 1803 South High- 
land Ave., Los Angeles, Calif. 


REICHMANN, Paut Apovrn (Jun. '39), 602 West 
188th St., New York, N.Y 


Suuttz, Ricwarp Pau (Jun. '38), With U. S. 
Engr. Office (Res., 2417 Clifton Ave.), Cin 
cinnati, Ohio. 


Skinner, Howarp me (Jun. °39), Junior 
Topographic Engr., U. Geological Survey, 
Box 346, Sacramento, Calif, 


Smira, Watvo Wooprow (Jun. '39), Estimator- 
Structural Engr., The James H. Tower Iron 
Works, 50 Borden St. (Res., 268 Massachusetts 
Ave.), Providence, R.1. 


Tuomas, Henry Harpstarr (Jun. °39), Asst 
Engr., Hydr. Designs, Hydro-Elec. Comm., 
Hobart, Tasmania, Australia. 


Tostn, Ropert Emmett (Jun. 38), Eng. Experi- 
ment Station, Iowa State Coll., Ames, lowa. 


Watiace, Joun Atsert (M. '39), Senior Grade 
Separation Engr., State Dept. of Public 
Works, State ce Bldg. (Res., 212 Lancaster 
St.), Albany, N.Y. 


Wooprich, Warren Brown (Jun. *39), Care, 
Woodrich Constr. Co., 613 National Blidg., 
Minneapolis, Minn. 


MeEMBERSHIP TRANSFERS 


Anperson, Joun Gorpon (Jun. '29; Assoc. M. 
"39), Asst. Structural Engr., U. S. Bureau of 
Reclamation, U. S. Customs House (Res., 
1226 Dexter St.), Denver, Colo. 


Buerkie, Hersert Cosmos (Jun. ‘32; Assoc. 
'38), Asst. Civ. Engr., Essex County High- 
ny Dept. (Res., 37 Sunset Ave.), Newark, 


Carpen, Leo FrRaANKuIN (Jun. ‘30; Assoc. M. 
"38), Asst. Agr. Engr., SCS, Box 668, Farming- 
ton, N. Mex. 


Carpenter, Samurt Turopore (Jun. ‘30; As- 
soc. M. '39), Asst. Prof., Civ. Eng., Swarth- 
more Coll., Swarthmore, Pa. 


Castecazo, ArtuurR Harrotp (Jun. "28; As- 
soc. M. °'39), Asst. to Contract Supt., U. 5S. 
Navy Yard, Mare Island (Res., 400 Central 
Ave., Vallejo), Calif. 


Courter, Joun Wayne (Jun. "28; Assoc. M. 
*39), Project Engr., U. S. Bureau of Public 
Roads, Yellowstone Park, Wyo. 


Dover, Russett ALcer (Assoc. M. ‘26; M. '39), 
Associate Prof., Eng. Mechanics, Univ. of 
Michigan, 411 West Eng. Bidg., Univ. of 
Michigan, Ann Arbor, Mich. 


Fintay, Sam (Jun. "28; Assoc. M. '39), 7. 
Engr., Michigan Northern Power Co., len 
Ferris, W.Va. 





_ TOTAL MEMBERSHIP AS OF 
MAY 9, 1959 


PRemnBOrS, . oc ccccccccccl 5,639 
Associate Members...... .. 6,367 
Corporate Members.. 12,006 
Honorary Members. . j 27 

fp Mn. onnd sxtwah desde 3,960 
PO eee eee ; 74 
ee ee 1 

| ee Pe 16,068 

















Harton, THomas Gorpon (Jun. "34. A 
'39), Associate Engr., TVA. “4 ty 
Knoxville, Tenn. tt 06 Uahe Bldg 


Jounson, Max RoLanp (Jun. '30 Assoc 
Oud’ igh Scot ae eg. Rela 
ig R 
Antioch, Calif. oom. ec 8 


Sw. MrLo SMITH, ee Jn. ( a ‘31 M 
"39), Asst. Prof., Eng., [toy 
ly in a ecu Circle, Cleve. 


Levro.tp, Noxsert Herman ( 
M. '30), Asst. Engr. US Baan , 500 Pa 
=. (Res., 502 South Bast 60th ve.), Portiang 


MITCHELL, LesteR Morrts (Assoc. M. "2 
39), Vice-Pres. » Merritt-Chapman we 
Corporation, 17 Battery PL, ee w York, Ny 


RAPPLEYE, Howarp Snyper (A 
M. 39), Mathematician, U. ra cal 
Geodetic yf. Room 2102, Commerce Bid; 
Washington, D.C. , 


Rouiirms, JoHN Martin (Jun. '26; A \ 
*39), Field Representative, Ethyl ‘Gonsies 
Corporation, 2821 Arbor, Houston, Tex. 


SeeMAN, Lyte Epwarp (Jun. "34; As \ 
'39), Capt., Corps of Engrs., U.S.A. Diliter 
Dept., hio State Univ., Columbus, Ohio 


SHatruck, WALTER Francis, Jr. (Jun ‘Xs 
Assoc. M. '39), Cons. Engr., 221 North | 
Salle St., sree (Res., 528 Warwick Ra 
Kenilworth), ii] 


ae Cuartes Henry (Jun. ‘30: Assoc 

39), Asst. Engr., Dept. of Water, City of 

a 308 U. B. Annex (Res., 79 West Nor 
man Ave.), Dayton, Ohio. 


Tureme, Frep Ernest (Assoc. M. "28: M. 
Asst. Regional Forester, U. S. Forest Service 
Federal Bldg. (Res., 403 Evans Ave.), Missouls 
Mont. 

WaGner, Ciirron James (Jun. '27; Assoc M 
39), Lieut. (jg), U. S. Coast and Geodetic 
Survey, Munici Terminal 4, St. Johns 
Station, Portla: ‘ 

WENTWORTH, Wenge CLARENCE (Jun ‘YY 
Assoc. M. °'39), Engr., Hydr. Eng. Dept 
Turners Falls Power & Elec Co, Ave A 
Turners Falls (Res., 48 Shattuck St., Greeo- 
field), Mass. 

Youns, Lewts Avaric (Jun. "35; Assoc. M. % 
Asst. Engr., State Board of Health, Div. of 
Sanitation, Room 2, Marvin Hall, Univ of 
Kansas, Lawrence, Kans. 


REINSTATEMENTS 


AMMERMAN, Hugs TuRNeR, Assoc. M., reinstated 
Apr. 19, 1939. 


Bartey, FRANK Sawin, Assoc. M., reinstated 
May 5, 
Keassey, Howarp Buzsy, Assoc. M., reinstated 
Apr. 20, 1939. 
RESIGNATIONS 


Brown, CHartes Vines, Jr., Jun., resigned Apr 
14, 1939. 
CLEVELAND, Matcotm Corsurn, M., resigne? 
Apr. 7, 1939 
Conore, CLEMENT Vincent, Jun., resigned May 
, 9. 


FAHRENKROG, EvcENs Henry, Jun., resigned 
Apr. 10, 1939. 


IANDOLO, JeRrEMIAn Constantine, Jun, ™ 
signed May 3, 1939. 


Jounson, Wayne Prost, Jun., resigned Apr. ! 
1939. 


O’Neatt, Atpert Excts, Jun., resigned May‘ 
1939. 


RowLanp, Joun Harvey, Assoc. M resignec 
Apr. 10, 1939. 

Swanton, WALTER Freperick, Jun resigned 
Apr. 19, 1939. 


Waoner, Joun, Jr., Assoc. M resigned May 
1939. 


resig M 
Warre, Georce Currrorp. Jus resigned May 
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/ \ pplications or Admission or | ranstrer 
Condensed Records to Facilitate Comment from Members to Board of Durection 
June I, 1959 NuMBER 6 
—a —— 
a The « tution provides that the Board of Direction shall elect or upon the opinions of those who know the applicant personally as 
Inion Bid : : olicants for admission or for transfer. In order to well as upon the nature and extent of his professional experience. 
A determ urtly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professional 
Assoc. . . 
eclamatic doend ely upon the reputation of an applicant 
05 C & 4 . 7 > SAY ~ ral y 
ssl ombership for information. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commu- 
; Assoc M Boery mber is urged, oo nicated to the Board. 
Case School therefore scan carefully Grape GENERAL REQUIREMENT AGE ACTIVE CHARGE OF Communications relating 
rele, Cleve. —s ; PRACTICE Work “i iegy 
the list of candidates pub- Qualia’ to deal » m to applicants are considered 
; uali o design as well as en « . ; 5 years . . ; 
‘30; Assoc hed cach month in Crvit Member to direct important work 35 years 12 years RCM®* strictly confidential. 
I heme ENGINEERING and to furnish pasiinnia 1 year The Board of Direction 
the Board with data which Member Qualified to direct work 37 years 8 years RCA* will not consider the appli- 
M. 25: y , ee , : , i ae ‘ 
sé & may aid in de ehuaeiattand the Junior Qualified for sub-professional 20 years 4 years cations herein contained from 
York, N.) gibilily of any applicant. residents of North America 
y 1 is expecially urged that Qualified by scientific acquire- 5 until the expiratio 3 
_ a 7 ee _ urged Affiliate ments or practical experience 35 years 12 years RCEM®* oe of 0 
seoee B ie , definite recommendation as to cooperate with engineers days, and from non-residents 
the proper grading be * In the following list RCA (responsible charge-— Associate Member standard) denotes of N orth America until the 
Assoc. M an ie ena se as “h years of responsible charge of work as principal or subordinate, and RCM (responsible expiration of 90 . 
Gasoline a on Oh, charge—-Member standard) denotes years of responsible charge of IMPORTANT work, ? f , days from 
, Tex the grading must be based i. e., work of considerable magnitude or considerable complexity. the date of this list. 
Assoc, M 
Militar 
_— FOR MEMBER 8.1 RCM 17.2) July 1938 to date Pres. and FOR ASSOCIATE MEMBER 
(Jun. ‘28 Mgr., Howat Concrete Co., Inc.; July 1930 
North La ves, Ovrver Russett, Wilmington, Del. o— with Roberts Paving Co., Salisbury, ABELL, JULIAN Davip (Junior), Corozal, Canal 
rwick Rd Ave 42) (Claims RCA 1.9 RCM 9.0) Sept he years as Asst. Gen. Mer. estimating, Zone. (Age 32) (Claims RCA 2.3 RCM 0.0) 
1028 to date with E. I. du Pont de Nemours & buying —_ managing, Gace | 1932 Mer., July 1937 to date Ist Lieut., 11th Engrs.; 
30 Co. as Asst. Engr., Asst. Constr. Supt., Constr. Capital } aterials Co., Washington, D.C. March 1933 to July 1935 Res. Engr., Lower 
-- Assoc Supt., and (since Nov. 1938) Asst. Megr., (organized by R. P. Co.). Detroit River, being Asst. to Dist. Engr., 
\ ity Cons ) ing. Dept. . U. S. Engrs., it, Mich.; i i i 
West Nor astr. Div., Eng. Dept INGERSOLL, HAROLD Barrett, Cartersville, Ga. ieee os Os Ce ee 
\xperson, Ropert Leo, Arlington, Va. (Age 41) (Age 45) (Claims RCA 2.0 RCM 11.4) Aug ; é 
 M Claims RCA 7.5 RCM 6.0) Feb. 1931 to date 1938 to date Asst. Civ. Engr., Flood Control ARNEBERG, BrreceR HAAVERSEN, Knoxville, 
_ with Bureau of Yards and Docks, Navy Dept., Surveys, Little Tallahatchie, Miss., and Coosa, Tenn. (Age 46) (Claims RCA 6.4 RCM 5.7) 
a _ Washington, D.C., as Associate Structural Ga.; Aug. 1936 to Aug. 1938 Senior Eng. June 1936 to date with TVA as Asst. Engr., 
ieee Ener., and (since Jan. 1939) Structural Engr., Draftsman, Soil Conservation Service, Spar- and (since Jan. 1937) Associate Engr., Eng 
o design of many reinforced concrete and struc- tanburg, S.C.; previously Jun. Engr., U. 5. Design Dept.; previously with WPA, Office 
Assoc. ) iral steel structures, etc. Forest Service. of Cons. Engr., Borough Pres. of Richmond, 
d Geodet ’ _ : " — Design Div., on reinforced concrete design, 
St. Joh soaEwe HARRY SAMUEL, Fulton, N.Y. (Age Jounson, LeRoy Francis (Assoc. M.), Concord, planning and directing design of various proj- 
© Cee ES ee aly wey ny N.H. (Age 43) (Claims RC 19.7 D 19.7) April ects. 
- Res. Engr. with Glena D. Holmes, Cons. we 1919 to date with New Hampshire State High- . ‘ : 
-— Syracuse, N.Y.; Sept. 1923 to Jan. 1938 City way Dept. as Draftsman, Recorder, Transit- AtcutIson, James Epwarp, Cleveland, Ohio 
ng. De Engr. and Commr., Public Works, Fulton. man, Chf. of Survey Party, Asst. Div. Engr., (Age 37) (Claims RCA 0.5 RCM 11.8) Jan 
Se 7 ,rser, DeLoss Harotp (Assoc. M.), Mont- Div. Engr., and (since Feb. 1934) Maintenance 1933 to date Chf. Draftsman, Iron Fireman 
‘ wee samen iin Tae (Claims RC 167 D61 Engr., responsible for maintenance of state Mfg. Co., applying automatic coal stokers to 
“ April 1925 to date with U. S. Geological Survey highway system. heating and tncustrial power bellers, ote. 
x. 2 as Jun. Engr., Asst. Engr., Associate Engr., . . _ B s ALBE R 
h (De sad (dlece Sept 1934) Dist Engr. MCFARLAND, | FRANK Ray, Kansas City, | Mo. SS ern Ck ae Ry owe cy 
niv h (Age 44) (Claims RCA 1.0 RCM 17.0) 1924 to jon hoe an Reomiesh FPWA 
saTson, Benjamin ArtauR (Assoc. M.), Cin- date Supt. of Constr., Sheffield Steel Corpora- 2 " ert i - Sag. —~ ee or, ; on 
innati, Ohio. (Age 38) (Claims RCA 5.7 RCM tion, on railway work, including 6 miles of a set DD, ee Ca: 
6.9) Jan. 1937 to date member of firm, Carlton, switch tracks, one-half mile of elevated tracks, ota | Die Feld E ra with Th 4 Mi 
oer Frankenberger & Batson, Engrs. and Archts.; pile trestles and bridge foundations, etc. cago Fark Dist.; Field Engr. with the Austin 
reinsta Associate Engr., Carlton & Kennedy; Associate Co., Republic Steel Corporation, and Herilhy 
Civ. Engr., TVA. , Murray, Howarp Starter (Assoc. M.) Los Mid-Continent Co., all of Chicago; Jun. High- 
reinstated Angeles, Calif. (Age 40) (Claims RCA 0.4 way Engr., Illinois Div. of Highways, Dist 
seCKER, Donatp New, Chicago, Ill. (Age 51) RCM 15.2) April 1935 to date Pres. and Chf. No. 4, Peoria, Ill. 
Claims RCA 6.0 RCM 14.6) March 1912 to Engr., Uniflow Pump Co., being Engr. in : 7 . 
reinstated Sept. 1924 Bridge Designing Engr., and Sept. charge of all designs, research, construction and BENEDICT, PAUL CHARLES (Junior), Boise, Idaho 
W924 to date Engr. of Bridge Design, Bridge tests on large rotary pumps for pumping con- (Age 32) (Claims RCA 4.5 RCM 0.5) April 
Div., City of Chicago. crete; previously Structural Engr., Six Com- 1930 to date with Uz S. Geological Survey as 
panies, Inc., Boulder City, Nev. Jun. Engr., Asst. Engr., and (since Dec. 1938) 
7. oN Morris MANnpEL (Assoc. M.), Schenec- ; - : Res. Engr., in charge under Dist. Engr., 
igned A ry | N.Y Age 40) (Claims RCA 68 RCM Paut, FrREepeRIcCK THORNTON, Minneapolis, Boise River Silt Investigation. 
11.2) Jan. 1938 to date San. and Testing Engr., Minn. (Age 55) (Claims RCA 118 RCM - . P 
—s Dept. of Eng. and Public Works; 1933 to date 16.4) Nov. 1919 to date with City of Minne BURLEY, FRED Harvey, Detroit, Mich. (Age 
~ons. San. Engr, Gen. Elec. Co., Schenectady apolis as Asst. Paving Engr., 1st Asst. City 36) (Claims RCA 5.0 RCM 5.2) March 1936 to 
und Cleveland, Ohio, etc. Engr. in charge of Bridge and Paving Depts. date Res. Engr., Detroit Dept. of Public 
igned May orr, Laurance Epwarp, Los Angel — and (since Jan. 1933) City Engr. in complete Works, sewage disposal plant project, having 
~ 7 RD, 1 geles, Calif. charge of all public works, including water responsible charge of major construction con 
‘Age 45 (Claims RCA 9.9 RCM 12.4) July works, design and construction tracts; previously with Ford Motor Co., 
resigned ./<4 to date with Bureau of Water-Works & : ; Jacksonville, engineering and constructing 
a dls Topographical Draftsman, Chf. Save.tie, Morton Jupson, Auburn, Ala. (Age 51) plant. 
Tun ‘ou ssman, Asst. Civ. Engr.; and (since Jan. (Claims RC 14.6 D 11.5) Aug. 1935 to Oct . ; : 
on Engr.-in ‘Charge, Distribution, Constr 1937 Staff Engr., and Oct. 1937 to date Direc- CALVERT, WILLIAM NELSON, JRr., Chattanooga 
‘nd Operation Div., responsible to Chf. Engr tor, WPA, since Oct. 1937 on geodetic control Tenn. (Age 32) (Claims RCA 3.1 RCM 1.0) 
4 Apr. 1 and Asst. Chf. Engr. of Bureau. survey project; previously Field Director, July 1933 to date with TVA as Prin. Eng 
IaRscH, | Ala.RA, in charge of all construction in eleven Draftsman, Asst. Highway Engr., and (since 
“Te  URWIN (Assoc. M.), Chattanooga, counties. July 1937) Associate Highway Engr. re 
ed May # " nn. ‘Age 44) (Claims RCA 10.5 RCM 5.7) sponsible for design of work, etc. 
ug. 1933 to date Senior Highway Bridge Engr Voornies, Lourts Josern, Baton Rouge, La : 
“ va (Age 52) (Claims RCA 4.8 RCM 21.9) Oct. CaRHART, Rurus CHAMBERLAIN, Austin, Tex 
—_— PKINc 1 _ — 1926 to date Cons. Engr., designing and super- (Age 27) (Claims RCA 2.9 RCM 0.0) June 1932 
48) | R Woopson, Salina, Kans. (Age vising construction of water-works and sanitary to date with Texas State Highway Dept. as 
resigd eh ~ \ 8.1 RCM 13.4) Nov. 1936 to sewerage sytems, etc. Asst. Concrete Plant Inspector, and Asst 
perme ae T., Om general municipal engi- ; Bridge Inspector, Concrete Plant Inspector, 
|. ously with Black & Veatch, Wicker, Cariton Scort, Buffalo, N.Y. (Age 49) Bridge Inspector, Asst. Res. Engr., Asst. Engr 
nd May ‘4 ng Kansas City, Mo., on engineer- (Claims RC 24.8 D 0.9) Nov. 1919 to May and (since Jan. 1939) Jun. Designing Engr. 


estimates and appraisals, etc 


Yvone Kirkpatrick (Assoc. 
Md. (Age 47) (Claims RCA 


1928 Sales Engr., and May 1928 to date Sales 
Mger., The Buffalo Slag Co., on sales, designs 
and specifications, highway, railroad, building 
and concrete construction. 


q9!1 


Caritson, Cart Harorp (Junior), Des Moines, 
Iowa. (Age 32) (Claims RC 5.8 D 2.5) Oct. 
1936 to date Constr. Engr., The Weitz Co 





Im Gen. Contr May 19035 to Oct. 1936 in 
ermittently with various architect pre 
viously Administrator, Rural Polk County 
lowa, CWA 


Case, Joun Grornon (Junior san Marino, Calif 
Age 32 Claims RCA 66 RCM 1.1) Nov 
1935 to date ‘tructural Designer, Structural 
Eng. Associate, Structural Engr and Senior 


Structural Ener. for various companies, in 
uding Austin & Ashley, Bethichem Steel Co 
Marsh, Smith & Powell 


CenTo.a, Gruserrs Rome, Italy Age 34 
Claims RCA 5.9 RCM 0.0) Sept. 1932 to 
date with Royal Automobile Club of Italy as 
Engr and Chif Engr for Highways and 
Traffic Technical Dept., and (since Jan. 1935 
Mert Technical Dept supervising building 
of branch offices and headquarters, etc 


Corrapt, Perer (Junior), White Plains, N.Y 
Age 28 Claims RCA 3.7 RCM 0.0) Dec 
1938 to date Engr. Inspector, Board of Water 
Supply, City of New York; previously Drafts 
man, Design Div., Port of New York Authority; 
Senior Draftsman, War Dept Engr. Corps 
I 5. Army Draftsman, Triborough Bridge 
Authority, New York City 


Dyer, Westey HALiipurtTon (Junior Nash 
ville enn. (Age 31) (Claims RCA 4.6 RCM 
0.0) Jan. 1931 to date with Nashville (Tenn 


Bridge Co. as Field Engr Draftsman, Sales 
Engr., Re Engr., Estimator, and (since Sept 
1935) Structural Sales Engr 

EsERHAR Howarp Davis (Junior) Berkeley 


Calif Age 32 Claims RCA 1.8 RCM 0.0) 
Aug. 1936 to date Instructor in Civ. Eng 
Eng Material Laboratory Univ of Cali- 


fornia previously with U. S. Army Engrs 
Bonneville Dam Sex 
Fink, Georce Rosert, Urbana, Ill Age 29 


Claims RCA 2.2 RCM 0.7) June 1938 to date 
Designing Structural Engr., successively with 


Vonnegut and Bohn, and Russ and Harrison 


Archt Sept. 1936 to June 1938 Instructor 
Univ. of Illinoi 
Finney, Epwitn Asnuiey, East Lansing, Mich 
Age 40) (Claims RC 10.6) July 1937 to date 
Asst Research and Testing Engr., Michigan 
State Highway Dept previously Instructor 
and Asst. Prof., of Civ. Eng., Michigan State 
Coll 


Fiscuer, Vicror WILttam (junior New York 
City Age 32 Claims RCA 3.0 RCM 0.0) 
Oct. 1928 to date with New York Central R.R 
as Chainman, Transitman, Chf. Transitman 
and (since Aug. 19290) Party Chf, responsible 
for surveys, layouts, plots and designs, on rail 
road maintenance, et« 


Gorseverr SAMUBI Junior Brooklyn, N.Y 
Age 32 Claims RCA 2.4 RCM 0.0) Dec 
1936 to date Jum. Engr., U. S. Engr. Office, Pitts 
burgh and New York City Dists., previously 
Transitman and Draftsman, Dept. of Parks, 
Brooklyn Topographical Div 


HANLON WiLttAM BuRENS Junior Kingston, 
N.Y Age 30) (Claims RC 5.7) July 1930 to 
date with U. S. Geological Survey, Water Re 
sources Branch as Jun. Engr Asst. Engr., and 

since April 1938) Associate Engr 


HATFIEeLt Rosert JOHN Alhambra, Calif 
36) (Claims RCA 7.1 RCM 0.0) March 


ge 
1928 to date with California Div. of Highways 
as Instrumentman, Chf. of Survey Party 
Asst. Res. Engr., Asst., and (since March 1932 
Res. Engr 

HettaAnp, Ranpotrn Ovar, Washington, D.C 
Age 53 Claims RCA 5.1 RCM 0.0 June 
1924 to date with | S. Geological Survey 


Water and Power Div., Conservation Branch 
Asst. Classifier, Asst. Scientist, and (since 
March 1931) Associate Engr 


Heerzier, Ricwarp ApIn Junior Asheville 
N.¢ Age 32 Claims RCA 6.6 RCM 1.9 
ept 1934 to date Supt Coweeta Experi 


mental Forest, U. S. Forest Service, Appalachian 
Forest Experiment Station; previously Road 
Foreman Commonwealth of Pennsylvania 
Dept. of Military Affair 


Hyjortn, Evererr Wasninoton, North Holly 
wood, Calif Age 32) (Claims RCA 3.7 RCM 
0.0) Aug. 1935 to date with Gen. Petroleum 
Corporation of California as Eng. Draftsman 
Computer, and ince Jan. 1939) Asst. Chi 
Draftsman on geological and land drafting and 
computing; previously Field Office Engr. with 
Los Angeles Dept. of Water and Power, Mono 
Basin Project, Laboratory Asst., U. S. Dept 
of Agriculture, Eng. Div 


Ivers, Witam Josern Junior Cincinnati 
Ohio Age 32 Claims RCA 3.1 RCM 0.0 
March 1939 to date Asst. Structural Engr 
U. S. Bngrs., War Dept Jan. to Nov. 1938 
Structural Engr.. F. H. McGraw Co., Middle 
town, Ohio; April 1927 to Jan. 1938 and Nov 
1938 to March 1939 with Div. of Highways, 
City of Cincinnati as Tun. Eng. Aide, Jun 


Structural Engr., Asst. Structural Engr., and 
Designing Engr 


Kattnsxke, Anto Apam, Iowa City, Iowa. (Age 

27) (Claims RCA 2.8 RCM 0.5) Sept. 1936 to 
date Research Engr. and Instructor, lowa 
Inst. for Hydr. Research, State Univ. of lowa 
supervising and conducting research work and 
preparing reports and papers, etc.; previously 
with Univ. of Wisconsin as Research Asst 
and Research Fellow in Hydr. and San. Eng 


La Vatts, Emery Atrnonse, San Francisco, 
Calif. (Age 56) (Claims RCA 26.4 RCM 0.0) 
Oct. 1938 to date Landscape and Designing 
Engr., San Francisco Housing Authority 
previously Asst. Chf. and Landscape Engr 
Bureau of Horticulture, Golden Gate Inter 
national Exposition; previously in private 
practice as Landscape Engr 


MacCriosky, CHarites Conrap, Albany, N.Y 
Age 32) (Claims RC 10.1 D 2.8) 1928 to date 
with New York State Dept. of Public Works on 
design and construction of various bridges 
etc., and (winters)on road design 


McDownatp, ALrrep Turner, Atlanta, Ga. (Age 
31) (Claims RCA 7.2 RCM 2.5) Dec. 1936 to 
date Asst. County Engr., Fulton County, in 
charge of WPA work, involving design, speci- 
fications and supervision of construction of 
bridges, etc.; previously State Supervisor of 
triangulation and astronomical work, U. 5 
Coast & Geodetic Survey; Chf. of Party with 
I. U. Kauffman 


McLean, Raven Stewart (Junior), Brea, Calif 
Age 32) (Claims RC 5.8 D 2.3) March 1937 to 
date City Engr.; during same period various 
short engagements for other employers, pre- 
viously Structural Designer for J. H. Davies 
and E. A. Ames; Observer, California Strong 
Motion Seismological Program, U. S. Coast 
and Geodetic Survey 


Martin, Greorce Newtson, Oakland, Calif 
Age 32 Claims RCA 5.7 RCM 0.0) Oct 
1929 to Jan. 1931, March to Nov. 1931 and 
Feb. 1933 to date with Bates & Rogers Constr 
Co. as Asst. Engr., and (since May 1937) Asst 
Supt.; in the interim Levelman, Delaware & 


Hudson R.R, 


Martin, Rosert Emmett, Middlesboro, Ky 
Age 31) (Claims RC 7.7 D 7.7) Sept. 1936 to 
date Chf. Engr., Louisville Memorial Park 
Shivly, Ky.; also, March 1938 to Jan. 1939 
Jun. Engr., Kentucky State Dept. of High 
ways, and since Jan. 1939 Res. Engr., J. S 
Watkins, Cons. Engr Lexington, Ky., on 
Middlesboro (Ky.) sewer system; previously 
Bngr., Jefferson County Road Dept. 


Mruuer, Pam Samvuet, Kerhonkson, N.Y 
Age 29) (Claims RCA 4.2 RCM 0.0) March 
1939 to date Safety Engr. and Designer, 
Samuel Rosoff, Ltd., New York City; pre- 
viously Asst. Engr., Brader Constr. Corporation, 
New York City; Shaft Engr., and Designer, 
Rosoff Tunnel Co.; Estimator and Designer, 
Rosoff Subway Co.; Technical Writer, World 
Petroleum, New York City 


Mrtnamow, Artuur (Junior), Collingswood 
N.J. (Age 32) (Claims RCA 1.0 RCM 4.2) 
Feb. 1939 to date Structural Engr., Louis T 
Klauder and Associates, Philadelphia, Pa.; 
Oct. 1933 to Jan. 1939 Structural Engr. with 
various Cons. Engrs., and Delaware River 
Joint Comm, § 


MoneyvMAKER,*Berten Currrorp, Knoxville, 
Tenn. (Age 34) (Claims RCA 6.0 RCM 0.0) 
Dec. 1933 to date with TVA as Geologist, 
Asst. Geologist, and Associate Geologist, part of 
time acting Field Asst. and Asst. Chf 


Sforroca. Avexts Josera (Junior), Kew Gardens, 
N.Y. (Age 33) (Claims RCA 2.0 RCM 0.0) Dec 
1938 to date Transitman, Grade 4, Topographi- 
cal Bureau, Borough Pres. of Queens; re- 
viously Eng. Asst. (T.C.), New York ity 
Tunnel Authority; with Board of Trans 
portation, N.Y. City as Station Agent and 
Asst. Station Supervisor, Independent Sub- 
way System. 

OperRMANN, Rosert Frank (Junior), Jamaica, 
1.¥. (Age 32) (Claims RCA 10.7 RCM 0.0) 
Jan. 1936 to date Plant Engr., Jamaica (L.I.) 
Water Supply Co.; previously Field Engr. and 
Inspector with Sanborn & Bogert Cons. Engrs 
6 months), and Field Engr., U. S. Coast & 
Geodetic Survey Dept., Bergen County, N.J 
4 months), with Palisade Interstate Park 
Comm. of New Jersey, etc 

—_—— 


Qutnones Castro, Micvet Ancet, Ponce 
Puerto Rice (Age 30) (Claims RC 4.6 D 2.1) 
Oct. 1935 to date with Rural Electrification 
Div., Puerto Rico RA as Senior Asst. Civ 
Engr., and (since May 1937) Associate Hydr 
Engr. on hydraulic studies and structural de- 
signs for intakes, turbines, canals, etc.; pre- 
viously Engr., Work Div., Design and Pilan- 
ning Dept. Puerto Rican ERA. 


Reser, Rupotrn Cart, Belle, W.Va. (Age 33) 
Claims RCA 10.1 RCM 0.0) Oct. 1926 to date 


Civit ENGINEERING for June 1939 VoL. No.6 


with E. I. duPont Co. as I, : 
Jun. Engr., Engr., Asst. Const Supt. 
(since May 1933) Constr. Supt . : 


Riepet, Cart Martin, Chicag: 

(Claims RCA 10.0 RCM 4.0) July 1998 
Designing Engr., Bureau of Ea 
Chicago of 


Rosa, Josern Joun (Junior), New ¢ ean 
(Age 32) (Claims RCA 26 Re MOM La 
1934 to date with U. S. Engrs on May 
Mississippi River Flood Contes) ar 
Draftsman, Draftsman, and (sinc 1937) 
Jun. Civ. Engr. — 


Scueer, Henry Ottver (Junior) i 
Ill. (Age 32) (Claims RC 40) june ae 
date Jun. Engr., Illinois Div. of Highways 


Draftsman and Inspector (1 } Maia 
tenance Field Engr., etc. — = 


Spearks, Ropserts RicHarpson atonsville 
Md. (Age 30) (Claims RCA 61 ‘RCM 0.9} 
Aug. 1928 to date Engr., The Empire Constr, 
Co., on field layout work, quantity 
design, compiling bids and estimates, ete 


Streeter, Rosert LeRoy, Gille 
(Age 29) (Claims RC 5.0 D 2.3) Jen 1008'S 
— Engr. and City Engr 
viously County Surveyor or En a 
Engr se. & 

Strruve, Ortro Ernest, Jr., Yonk 
(Age 31) (Claims RCA 3.0 RCM 0.8) Feb 
April 1929 ard June 1929 to date with U.§ 
Engr. Office as Sub-Surveyman, 
Senior Computer, and (since June } ‘un. 
Engr., being Asst. in charge of i =: 
New York Dist.; in the interim , 
R. H. Hoe & Co. 


Vinton, Samuset Spencer, Jr. Richmond 
Heights, Mo. (Age 37) (Claims RCA 3.1 RCM 
0.0) Feb. 1931 to date with U.S, B . Office, 
St. Louis, Mo. as Inspector, Student Rage. ant 
(since May 1934) Jun. Engr. 


Vockrotu, Joun Henry (Junior), Dunmore 
Pa. (Age 29) (Claims RCA 6.5 RCM 2.7) 1999 
to date Asst. County Engr. Lackawanns 
County, Scranton; 1937 to 1939 
and Designing Draftsman and Designer, = 
Anthracite Bridge Co.; also in private practice 
involving surveys, design of buildings, 1 
sion of construction, etc. previously with WPA, 
Dist. No. 1, Scranton, as Administrative Asst, 
Estimator, Engr., Res. Engr. in Wayne and 
Pike Counties, Pa., and Project Engr. and 
Gen. Foreman 


von Ho.ten, Herman Jonn Wriitam, White 
Plains, N.Y. (Age 34) (Claims RCA 9.8 RCM 
0.0) Oct. 1931 to date with Board of Water 
Supply, New York City, since Sept. 1938 hav- 
ing charge of part of sanitary control operations 
at 15 shaft sites. 


Watiace, Wriitam, London, S.W.L, England 
Age 32) (Claims RC 7.2 D 4.5) Oct. 1929 to 
Jan. 1932 and July 1936 to date Asst. Engr., 
Tanganyika Govt. Rys.; in the interim Asst. 
Engr., Sir Alexander Gibb & Partners, Cons 
Engrs., Westminster 


WarRNER, Roy FerRpINnaNnp (Junior), lows City, 
lowa Age 32) (Claims RCA 4.5 RCM 0.5) 
Nov. 1933 to date with Corps of Engrs., U.S. 
Army, St. Paul, Minn. as Surveyman « 
Engr. Aide, Jun. Engr. and Asst. Engr. acting 
as Research Asst. on hydraulic model tests, pre- 
paring reports, directing research work, etc. 


Warirman, Natruan Davis, Jr. (Junior), Ab 
hambra, Calif. (Age 30) (Claims RCA 3.0 
RCM 0.5) Sept. 1936 to date Design Engr. 

Quinton, Code & Hill-Leeds & Barnard; pre 

viously Structural Design Engr., under super 

vision of O. G. Bowen; Jun. Soil Conserve 
tionist, U. S. Dept. of Agriculture, Soil Con- 
servation Laboratory; Jun. Bridge Desigs 

Engr., San Francisco—Oakiand Bay Bridge 


FOR JUNIOR 


ACKERBLOOM, THURSTON ROBERT Astoria, N.Y. 
(Age 23) (Claims RC 1.3) June 1937 to date 
with Madden & Lane, Inc. as Transitman, 
Chf. of Party supervising field engineering, 
and (since Oct. 1938) Supt. of Constr. 


BrooxHart, Grorce Cuirmron, White Plains, 
Md. (Age 21) 1938 B.S. in Civ. Png , Univ 
Md; July 1938 to date with J. E. Greiner Co., 
Cons. Engrs. as Instrumentman, scting ” 
Chf. of Party, and (since Oct. 1938) Instr 
mentman and Engr. on Potomac River Bridge, 
etc 


owa (Age 


CLAPSADDLE, Jack Lincotn, Ames, ! coll: 
22) 1939 BS. in Civ. Eng., Towa State Coll; 
at present Asst. Research Engr., lows Eng. 
Experiment Station. 

Washington, D.C. 


Downey, Paut WILLIAM, 1930 to 
(Age 26) (Claims RC 3.2 D 1.0) Sept. Ite 
date with District of Columbia Govt. as Phy® 
cal Tester, acting as Testing ~~! 
Technician, Office > gas (om * 
1936) Asst. Engr. of Materials 











